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The right Honorable 


and his much honoured Lo, 
T homas Lo. Brudenel, Baron 
of Stauton. 


Right honourable and my very good Lo, 


ER £2 Our feneular knowledge in 
vJ 9 all excellent, and ſolid Lis 
| a 2. terature, and Jour ever He- 
IS roicke, and Noble di ſpofition 
to the beſt kinds of Learning, are not 
inknowne unto the world, And amongſt 


A 2 other 
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»ther ſtudies m your Lo. minoritie at the ſtr 
Vniverſitie,youtooke no little affeion, pc 
to the Mathematicall Arts, as by (þ 
your Lo. owne Manu- ſcripts andex- 
cellent Bookes in your Lo.great Libra-, 4j, 
rie } have vey 9s Beſdes, not onely 
by mine owne ſundry conferences with þ, 
your Lo. but alſs by the relatign of others of fo 
tore mature judgement T have bin amply f 
infermed in theſe your L.more aged yeares | 

not onely of your continued love to theſe 
Arts,but alfo that yeur knowledge inthem. \\ 
far exceedes many of the Nobilitie off , 
this kingdome. Now my L.when I can ( 
? 


1) 


fed the ſubjef of this Tratar tobe made 
for your Lo. laſt Summer (I meane _ 
your Lo. Horizontall Quadrant) 7 
had not then any intention ſo foone to 
have written publikely upon it; But,ha. | 
ving then but declared unto your Lo. the 
excellent and abundant uſe of the In» ? 


{trument 
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ſtrument by the heads of the pro- 
poſitions then ſlightly compiled , 
(farre exceeding the Inſtrumentall 
way in this nature, that eyther Nobili. 
tic,Gentrie, or others are now acquain- 
ted within ths kingdome, for a 
recreative Inftrument, as well 
for the copious uſe thereof, as its great 
facilitie,and expedition in operation )your 
Lo. then incouraging me to the publiſh. 
ing of it for a generall end; many 
Moneths after 7 conſidered thereon: 
and drew it up into a Body,and thus ac- 
commodated it, as 7 here preſent it now 
unto your Lo.favourable cenſure, and Pa. 
trronage(to be ſheltred under the wings 
of your Lo. clemency againſt all calum- 
niators and malevolents ) as belonging 
eſpecially to your Lo. (ith you were the 


ſole motive to this worke, and had both 


the uſe of the Inkrument before it came 
AZ thug 
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thus to a publicke view, and the firſt 
Quadrant that ever Was made commen 
in this kind : accept therefore favourably 
7 beſeechyour Lo. ths ſmall mite of my | 
labours, as from the hands of one of your > 
pooreſt ſervants (yet true affettionate) 
Who ſhall alwayes acknowledge your Lo: 


Nobleneſſe towards bim , and ever 
reſt | | 


Land 


1! 
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Tour Lo, þ. ot 
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, moſt humbly dervoted =_ 
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to Honour and 4 

{ 

ſerve you 
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Dn E fore ſhew the Projetlion, deſcribe 
the particulars, and deliver the utes 
of this Herizental 2 uadrast, it 
will not bee impertinent, for the (z- 
Utectiou of ſome,to give the Reader to under- 
ſtand what moved me untoit, how it excceds 
other Ini#-nments, and whence ic might be 
drawne, and pr ojeRed. 
Now the ingenious aptneſle for Inwentior, and 
accomodating of things ina faire and expedits 
' courſe for Mathmaticall Prafices,of that late 
profeſſor of Aftronomy MF. Gunter is not un- 
knowne unto many about this kingdome, 
ſatisfying many of his friends ( according to his 
free and noble afteion) by Tranſcripre in that of 
more ſolid matter, but ſuch of vulgar Praftices he 
bath puoli«ely made manifeſt for the uſe of all 
ſuch as affeR thoſe S:wdies. In which worke ma- 
\ nyyezres>paſt Lrooke occaſion to conſider the 
Scheme,or Diagram of the fourth Projeftion in 
his 
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Ys 


To the Reader. 


his Booke of the Seftor Page the 64.8 65.w® ac- 
cording as he ſaics is after the manner of the old 
Concaxe bemiſphere( bur being 1n truth a naturall 
Projettion of the vitible Hemiſphere, that is,one 
Moytic of the G/obs, projefted on a Plaine) 
which Diagram and Projefon 1s now chalenged 


by my Reverend good friend after Ouphtred, f 


and it ſhould ſ:eme that CAaFter Grunter had the 
Original of it from his labours, & invention,who 
compoſed and mate the ſame io,for morethen 
thirty ycares paſt, as appeares byhis owne Irs 
tings,& Manuſcrizti upon that Proieftiown ſhew- 
cn me inthe tine of the Printing ofthis Trac- 
zat upon my Horizontai © asdrant, whoſe ex- 
cellent knowledge in Marhematicall Learning 
may evidently confirme it : which Projettion the 
ſaid Aafer Onughtred gave to the late Biſhop of 


Wincheſter, Doftor Tilſon,for morethen 20.yeares in 


paſt, and to ſome othersof very goodquality. 
And it may alſo by a Letter from that moſt 
famousand admired Geometer, Zaftrr Henry 
Brigges uno Maſter Oughtred dated from Gre- 
fham College Tune, the 2. Avno,r618.hs colleted 
that the ſaid Maſter Gunter had the firſt overture 
of that fourth Proj:759n, from the ſaid Maſter 
Ozwghtred,in whic'1 letter arc theſe words: AfaFter 
Gunter doth here ſend you the Print of an 
Horizoxtall Dial! of his drawing after your 
Inſtrumrnt; And afcerwards the faid Projec- 
1z0n was alſo preſented by Mater Gmvrter to 
many Noble Perſonages, and in particular to 
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To the Reades: 


the Right Honourable the Earle ct Bridgewater, 
cauſing it to be cut in Brafſe, in ſuch a torme a1 
] have placed at the end ot this Tratrar, fone 
uſes of which Dia are extant,viz- the 2. 18 21, 
and 34. Pro, of the Index or Table tollowing. 

Now having conſidered diverie Pocket Inſtru- 
ment: (that many men are praRiſed in)8& looked 
into ſundry Projettions, amongſt which that of 
Gemmafriſius (there drawne in the Booke of the 
Seftor) is of admirable uſe, yet making a more 
ſerious quzre,&contemplating more intenſively 
upon that Diagram,drawne and ſpecified inthar 
64.and 65.PageSof the Settor (aforeſaid)] found 
itfarre to cxceede all others in the CIlaltiplicrry, 
and excellentie of performance. 

If1 ſhould adde unto it a Kalender of rime, 
and an [ndex graduated with an Axu, and Per- 
prndiculers to be ereted vpon it at pleaſure ; & 
referring only the Trapez3/l forme, it ſhould be 
fitted farre. to excecde any portable [niirwmert 
for thePocker,everyet produced ir. reſpect ofthe 
general uſes of it:in refolvin ſuch ordinary Pro- 
potions which are ockſiiced in Aftronomie, up- 
on the (lobe, Spheare, Hemiſpheare, 2 nadrants 
of all ſorts, &5ſtrolabe of Friſins, Blaprane, and 
Others for facility, expedition , or certaintie, 
(like Magntnaes conſidered) for in thee 
Inſiraments tor ſeverall times, and ſeveral! Pro- 
po/itions , there mult be diverſe reifications 
ot the parts belonging to theſe /niFrymeres, and 

a that 


To the Reader. 
that diverſly by reaſon of their diverſity:By this 


Hortzontall Quadrant the tormer rectifications ' 
are avoided, Contemplation & the eye being one , 


ly the /ndex,the aptoefle,& firnefle of the parts, 
and lines ſo naturally projected, or deſcribed as 
they are upanthe plaine of the [n#Frament(being 


2 part of the Horiz,0n the Parallels Meriadzans, & 4 


Vertical (welesgthacare contained or may be del» 
cribed in our LatizwdeſHcicntly neceſſary Jindu- 
ceth any one in the underſtanetng of the ules of 
it that is but indifferently verſed in che linaments 
and principles of the Globe,what to ſptake, and 
what to anſwere in a Propoſition withour farther 


direXion : And baving had this Horizomall 


DP nadrant for many yeares paſt, as a Pocket In- 
ftrament diverſe about this Kingdome being im- 
portunate with me for to have 1t, or to pub- 
liſh the uſe of it, ſeeing its great tacilitie, and 
expedition,in compariſon of ſuch Pocket Initrg- 
ments as are now ufed,here,or in forraigne parts: 
I was willing at laſt after I had given order for 
the making of fower of theſe Inflynments 1n Sl. 
ver for ſeverall N able Perſonages, to disbur- 
then my ſelfe of Trenſcribing the uſes of the J»- 
ſerument,and T ables tor the making of it, to (arit- 
fie thoſe which were impertunate, and to let 0- 
thers that are (tudious in /athematicall Pretices 
alſo participate of it. 

Now , what I have delivered vpon the 
accommodating of the [n##rament thus, the 
making thereof, with the uſes that I 

have 


To the Reader, 


+ have delivered in this 7raftar upou it fol- 
| lowing : Iacknowledge due to none [»ferionr 


aſſiſtant , but to mine owne Indyſtry, ſearch and 
labour, and that 64. 65. and 66. Pages of the 
Booke: ofthe Settor before ſpecitied in which is 
onely ſhewne the 2.3.19.22.2 5.and 30. Propc- 


! ſttions of the Index,or Table following,as nlesof 


the ſaid Projettion, 

But1 have extended them to many more, 
and abundantly , and plentifvlly ſupplied the 
obſcuritie of that Scheme, or Diagramme there 
drawne (as for a generall good) in theuſe of 
this Hor1z.antal © xadrant,] deliver therforefirſt 


 themaking of it, firſt by the SeFor (ſomewhar 


different from that of Maſter Gamers) ſecondly 
by Geomerrie,and laſtly I ſhew a third way,how 
it may be Projefted and made by my HMathema- 
ticall Ring, and by Nymbers, which 1 have Cat- 
culated and accommodated to that end in 7 ables, 
for more exaRneſſe, Part of the generall 
ſcope,and uſe ofwhich /»ſirwrwent I deliuer inthe 
Indrx,or Tablefellowing., 


a 3 A 


eAnFndex,or Tableof the wſes 
of the Horizontall 
Quaarant. 


Hortoon. © & 

Line of Shadows. wk 

Kalender. 4 p 

I; 0fj124 
Viz of the Paralle I « ial 
þ z L1C AF $1).t + 
quator. 

Eclipticke. 

Houre-lincs. 

Index. 


any time. Pag.s 3. 

2. At any Day of the yeare,how farre 
the Sun ri/ct.), oy} reaper from the ® 
truc Ez7cr eſt. Pag.28, | 

3. TheSuns AFimuti,and Altitude, 

| at any houre, for any. day, Pag.62. 

4. I he Meridian line ,upon any appea- 


[ | 1, The Sunn2,ot Starres Altitude at 


. rance of the Sunne. Pag, 55. By 
By the Hori- J + 5+ The vncertainric of reme,by noting — {ent 
gon 10 few. the Shadow of things, Pas, 63- knd 


6, The Site of a Buz{diaz,or Coſting 

of a Place.Pag.5 7. 
| 7. The Variatioa of the Needle. 

Pag.59. 

8, The Drclination of 4 all, or 
| Plainc,the Sunge Qining thereon, 

Pag.7 F » B 
9. The 1nclingtion of a Plaine, and T4 
|: place a Plaine Hortgontal!,Pag.8g. {c 

109, At 


The Index. 


119. At what hcare in any Tay of the yeare 


es the ſhadow of an Altitude rs equall, 
| Rem oy untout.Pag.z 5. 
* 1. Inſtantly che houre ot the day, the 


Atimut) and A.titude of the Sun,wul 

the Meridia line, without obſervation 

| or ſight of the Sungby knowing the Pro- 

þ portion berrweene the length of a ſhadow 

upon a Horizontal! Plaine & that which 

4 caftsthe ſhadow.Pag.67. 

By tie line) 12, Aranyboure, an Altitude of the Sun, 

ofjbadowes D or Aztmutn,yhat Proporucn ſhadowecs . 
tal. have to their Bodies. Pag. 37 - 

1 3. Whether and Altitude be above, cr be- 

"ous the lewell of the eyc, & how much, 

| 14. T he hight of an Altirudcyacceſſible,or 


. 
& * 


in acceſſible; Pag. 100.101. 


& at 15. The meaſure of : any Part of Altitude 
| not approchable. Pag. 102. 

1rre | [ 16, The inequality of Time, in equal] 
Ire Afonths, or equall number of ayes 


Pag.44.' 
t7.What number of dayer wil make the d. iy 
= _ longer, or ſhorter at any time. 


| 
| 
6 £5 
po B, E - Ke The þ our - wor Sun riſing) pron 
ting techs: & the length Ore day at any mmevg.23 


nowne. 19. What dayes arealike in length, & what 
| dzythe Sun rifing inthe one, ſhall be the 
_ - ctting in the other,Pag.24. 

he inequality of Tae >etween day 


[4 | 
ale. | i and Sun rifiog.Pag.q 1, 
, - 21.At any day the Suns decligation.Pag.24 
Pra, 22,T he Latitude of a Place,or hight oft 
x + Pole above the Horizon, Pag.60. 

Þ By the Pa- 2 3. At what howre in any dayzthe Suns A7i- 
nd rallels 0 | mur2,and Altitude will be equall, and hovs 
F4 ſearch Gur. | quchihe Alttude& Ai nut, walbe. Pag.4z 
At 


24+ 1 he 


The Index 


24. The Suns equall motion, right A/- 


C. 
&; tle A - 1 certion,and 90b1:g, Aſcention,VPag.26., 


quietor is 


feene 


6, 
By the 
Eclipticke 
to zrve 


7. 
By tnc houy 
lines #0 find 


* — — 


| [ 25. The Sunnes Place at any time of the 


yeare,Pag.25. 

26.T he Degree of the A.quator in the Ho- 
rtzon, by ſuppoſing the degree of the 
Ecliptick inthe Hortzon,Pag 46. 

27. The :eree of the Eclipticke in the 
| Horizon, by ſuppuſing the degree of the 
A quator in the Horizon. Pag. 47. 

28, The degree of Medium Cali, or th® 

degree of the Eclipticke in the Meridian, 


< by ſuppoſing the degree of the Ecliptiche 


inthe Hortgon,UVel contra.Pag.q7. 


- | 29: The Horoſcope, or the degree aſcendant” 
| or deſcendant, and the N onageſrtma de- 


gree at any houre.Pag.49. 
39. What Angle the Ecliptiche makes with 


the Horixon,or the Altitude of the Nona- 


geſcomadegree and what Azimut!) it is 1N 
at any houre,Pag.50. 
C21. T he houre of the Day, and Azimuth 
of the Sunne, Pag. 5 4. | 
| 32+ The houre of the day agreeable to any 
Altitude,or Ayimuth,Pag.z 9+ 
33. The Sunnes Difference of 4/cention 
; foranyday,Pag.2z, 
34. The Quarter of "the yeare, and day 


an-line,and Ayimuth of the Sunne, if 


| | of the moneth, houre of the day, Meridi- 
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it were forgotten : Pag.64. 


35.Ag 


8, 


By the 14 
dex altoy 
ne1 wit! 

ther line 
y0:3 bave 
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8, 
By the 12- 
dex adioy- 
ne1 with 0- 
ther lines 
y0 have. 
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" 35.At what houre,& Atritudethe Suga wil be dueEa/, 
at any day of the yeare,Pag.27. 
3 _—__ Suns Atimuth, & houre without ob(crvation, 
ag.58, 
37. The time of day-treake, or end of T wi-lig\1;, for 
any day in the yeare,Pag. zo. 
38. The hight or Depre ſſnof the Sun in the Meridian, 
tor any day in the zeare, here or for any Latitude, 
Pag.29. 
3 9. 1 he Suns depreſſion & A3imuth,at any houre of the 
Nig't aſſigned,Pag. 40. 
40. T he houre of the day to our Antipodes, by ſuppa- 


4 ſing the ſuns depreſſion under the Horiz 0n,Pag.42. 


41.What houre,& Altitude the [ime commeth upon a 
declining wallzany day inthe yeare, & how long the 
ſun ſhinerth chereon,Pag. 32. 

42.At what houre and Altitude the Sun mult have, 


to be oppoſite or Perpendiculac to a Declination 


\ Plaine,Pag.3 3. 
| 


43 I he declinati3 of a wall,by _ the ſun beginning 
to ſhine thereon,or going from 1t,Pag.69. 

44+ T he houre & Altitude of xſfars comingto the Afe- 
ridtan at any Nizht in the yeare 2fligned,Pag.7 4. 

45. The time of the riſmg,/erting, & continuance of a 
{tzrre above the Horizon,& in what part of the Hemt- 
ſphere they may be ſeenc,with the A3zmuto and Altt- 

tude thereofat any houre, Pag.78. 

46 In what part of the Horizon a ſfarre 1iſcth or {ct- 
teth,and at what houre & Altitude it wilt be due Ex/# 
or Weſf,Pag.$o. 

47 .What 43 imut) any ſfarre is 1n, upon any appea- 
rance thereof,vvith the houre ofthe night,Pag.8 2, 

43. How to meaſure the Quantitic of an Angle, or to 

finde the diſtance of twa Starres,Pag.sy. 

49. How to meaſure Diſtances, and Bredths, Pag 

87, 
50, Howto tike the Circuit of a Figure,or the /i7+ 


i f _ i ' — 
< uoeizn ofa Place. Pag 93. 


Much 


Vch moreI might have laid open y 
on the uſe ofthis Jnſtrament,as the m 
king of Horizontal dire declining ,cilindric 


i & ing halls the diſtance ofthe houres oſud 
K- ſtiler & ſtiles hight,$ toflerius Aftrolabe Maſti 
4 Gunters Quadrant,vvith many other 'Inſtnl 
£5. — - ments,now uſed, but lettheſe be ſufficie, 
x. the preſent; the i ingenious, may caſi| 
—*\,.. addevntothat which [ have delivered 


therefore I {hewv firſt how to projet k! 
8] 7nftruments, then the Deſcription, and laſt) 


T4 how theſe ules,are compendiouſly cor 
\ \/. trated, andoperated. ; 
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Is/?, according to any Semidiameter as ZV. 


S j Horizon, and draw the line SN. for the 
| ateridian: Divide the halfe Meridian 2M. 
and Z S. into go.gr. according to the Tan- 
gents of halfe their Arkes, by the helpe of the Sines on 
the edge of the Seffor : or the ſemidiameters may be divi- 
ded intoſuch parts, or points as are required concernin 
the Projefion, thus. Conſider what parallels you well 
deſcribe, and how much they are diſtanc from the Zenitj 
* intheir interſeRions, in the Afcridian boch towards the 
j South and North of the Zcnith (tor every parallcll in an 
oblique Sphearc,in his interſeion with the Aſcr idian, 15 
farther from the Zenith in one part, than un an other) 
Then if the ſemidiameter Z N.be placed over in the ſigne 
Complement of hilfe that diſtance, from the Zcnith,the 
parallell Size of the former halfe taken from the Seffor - 
thall waa ſhew the interſeRion inthe Meridian wih 
that parallel; 
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ſepr. m. 1 
CTropicie of 3) whoſe diftan. CS. the South). | #8. ©. 
ces ef intcr- | Nathe North 195.9, 
{ections inthe 
< £7 nator >Meridian (ac-< $,the South >is< S130. 
{ cording tothe | N the North | 128, zo 
Lat. of 51. ge 
Tropickeof Vp | z0.m. )from 7, $. the South ”5 jo 
a J towards CN the North} {njz, 
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! or Z $. deſcribe a Circle repreſenting the How to .de- 


ſcribe th; 


arallels. 


3 to be c 
Now if the ſemidiameter Z:8. bee placed in the Siy' 15+ $* 
Complement of A.viz. 76.gr. and then the parallell Sine 3n the 
of A takengviz.134-gr.it will reach from Z. to 95. the in- DINE | 
terſeion of the T ropicke of 23 with the South part of + 5- and 
the Meridizn, but if the ſemidiamerer Z.S. be placed over and 7 
in the Sine Complement. B.viz.37.gr.30.m,& then the pa- in 5-2 
rallell Sine of B.viz.5 2.gr. 30.m.being taken it will reach the hu 
from Z to V.the other interſe&ion of the Tropicke of 64 » hour: 
with the Meridian belovy the Pole, the Middle berweens Mer! 
this V.and 69. will bee at 1. which is the Center of that Ti 
T ropicke : In like manner may be found the interſeions, £e5Þ 
and Centers of the other parallels with the Aferidians,and acco 
ſo may be deſcribed. VP 7 
2. To de. Secondly,ſecing the Lat.is 5 1.gr. 30.take the Semidiame- and 
ſcribe rhe ter Z S.and fit it over in the Sine Complement of it, viz. alle 
houre lines 38.gr.z30. then the parallel] ſine of 51. gr. 30.m. will ſhe! 
rcac EN Z. toT.the center of the houre of6. EP1y. pic 
but if the Radizs Z S. be fitted over in the Ste Comple- the 
ment of halfe 38.gr. 30.viz.70.gr.45.m. and the parallell the 
ſine ot halfe 38. gr. 30.viz. 19.gr. 15.m.be taken, itwill wi 
reach from Z.to P. the Pole,then upon T. ereR a perpen- © 
dicular to the line P T.viz.z. T.10. which ſhall (crve for th 
the finding of the Centers of the Aferidians,or houre Cir- © 
cles paſſing through the Pole P. now ſeeing that T P.is F 
the ncereſt diſtance in the right line 2.10.unto P.the right 
line P.T ſhall be Radizz, to a Circle, and the linc 2.7.19; ? 
ſhal be a Tangent line to that Circle. Now the Radius of a 1 
Circle being knowne;the Tangent of any Angle,or Arke, 
may be alſo knowne, according to the Nacurall proje&ion 
and congruity of lincs,but becauſe in this firſt diretion we 
would apply itſoly to the Sefor : the cemer of the 
Meridians or houres may be had by the helpe of the Sincs 
thereon thus. 

Conkider what houre, or Afcxitian circle from the 
houre of 6.viz. E,P,}. you woulddiſcribe,for then if the 
Raiias P,T. be fitted over in the Sine complement of it 
and the parallell Size of the houre Angle Taken, it will 
ſhew from T, in the line 2.10, the center of that Meri- 
Mig; how circle : ſo if the houre circle of 5, or 7. were 


eQ 


_ 


3 

tobe deſcribed, whoſe houre Angle at P, the Pole is 
15. gr. fit the Radixs or "ms, ha T, P. over 
in the Sine complement of it viz, 75.gr- for then'the 
Sine perallell of 15.gr. being taken will reach from T',ta 
5.and from T\,to7, . Cemter cf the houre circles of 5 
and 7. If therefore one foote of the Cumpaſles be placed 
in 5.and then extended to P. the Pole, you may deſcribe 
the houre Circle of 5. and placed in 7. you may draw the 
houre Circle of 7. and ſo may be deſcribed the reſt of the 
Mertdians . and houre Circles. 

T birdly, to deſcribe the Eclipticke, conſider the diſtan- 


ces betyeene the Zenith Z.and the Tropicks of Vp. and 69. To de- 
"A ſcribe and 


V 7 5-gr.and Z. $5.28.gr.then take the ſemideameter Z 6. Echercks 


according tothe former Lat.of 51.gr. 30. which will be 


and ficit over in the Sine of thoſe Arkes, then the par- 

allell Sizes of the Complements of thoſe Arkes will 

ſhew from Z. the diſtanccs of the Centers of theſe Tro- 

picall points, ſo the Center of the Sourherne ſemicircle of 
the Eclipricke, will be neare the Pole P,viz.at Vp. and 
the Center. of the Northerne ſemicircle of the Eclipticke 

will be belovw the Pole at £3. Therefore placing one foote 
of the Cumpaſſes in 23. below the Pole, and extending 
the other foore to 93. aboyc the Pole you may deſcribe the 
ſemicircle E,S5.}//. and placing cne foote in Vp, neare the 
Pole, you may deſcribe Afemicircle,E WW. 

Now for the dividing of the Eclipticke 3 this Mr. Gaz- 
ter delivers ſo obſtruſly in his 66,page of the Secor.'T hat 
if a man had not more fundamentall Mathematicall Do- 
Arine, then his Booke teacheth, he ſhould never attaine 
unto ir: Conſider therefore firſt,what right Angle Triangles 
there are made by this Eclipticke, Equator and Mcridians, 
viz, YB X.orY BY: VR 2%. or Y RIL&c. and 
vet the right aſcention.of theſe Arkes of the Eclipricke hat 
youintendto divide, ſo VB. is the right aſcention of the 
Arkes Y\;5, and Y,X. and Y, R.is the Right alention of 

Arkes Y, IL, and Y,zx2 from which ground the Table $. 
is calculated according to the Arkes in the Eclipricke in 
the Table R. Now to finde the Centers of thoſe Afe- 
ridigns which may divide the Fclivricke according to the 

z Bz Rizn? 
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Right aſcenſuon here calculated 


anſwerable to ; FT FD | 


the Arkes of - the Eclipticke fro Sit |=|—= 

nothing diFereth bow > rr E hg. rn +45 _ 

deſcribing of the houre Circles, in the ſecond of g.rr jet 
dereRion : for if I would interſe& the Ectrs.. |. 5] 3-48 _ 
eicke in the beginning of F.X.MP.or m T 20118,27 from 
diſtance of either of © thoſe lingcs fires yp [*5[3-09 th 
Or:315 30.gr.againſt which in the Table,s.is |? *|* 754 0 
29.2r.54.m, Now if the ſemidiamiter Þ 7 be |3 53 2-42 ev. 
ered over in the ſing Complement of this , 7. \? LOL 
er-54-M.V12.68.or.6.m.and then the parallell 45 v3.30 _ 
oo of 27-37. 54-m.being taken it yi] reach 66 [5214733 conf 
0 30-itthe line 2. 7.10. if therefore one 1551) 53 FG 
ny" of the Compaſſes bee placed in 30 po (0957-48 le 
wards 19. and the other foote extende ED '65]$3.03 on 
_ 7 interle the Eclipticke in 5. and X. hs "ay 0 , 
and then t e Compaſſes placed in the other | 5173-43 Nag 
x a0 apy. interſe& the other vart of the E- bays Tg. = 
rag ur gr. = mM. and fo may you divide FP 6 "64 fon 
e Ecliptithe, "OY Zer 
20.1 
c . | h to / 
; AF 
O the Makino te 
Es aking of the = 
©2011Zontall Quadranc = 

ha. cri 
Gcome cr ICally, you 
; by 1 
F/r/*,having diſcribed 2 Cry | oll 
FN. dravy a line to paſſe by ape as before,C.s; = 
crofſe it at right Angles ,with the li fy as S.N. and clir 
the /emcircles WW $ F nd NE. - 4 1 Z. then let rid 
eac of tacm into x "ant wv. * DEC divided from / ya! 
Cribe a Quadrant :t pleaſuregas c Dn 5. Vee may dif- £1N 
unto w, divide the A * an WLomentino it —= 
Jivie Quadrant D C. from D > _ 
w 10NsS of a Ou; ra*,-and fo fro 0 the ala] - > lel. 
Pr Orratt the ſane Giviſions, then as goo nlert or | 
| | ng confidered 35 be- the 


fore 


5 


F 


"F:" forethe Latitude of the place,and diſtance of the "parallels 
4:95 from Z. the Z enith,towards $.the South,and alſo royards 
9.11 N-the North, inthe Aferidian as in the- former Table 
3.48 there 1s (pecified. Account the diſtance of the parallels 
8.27 fromthe Zenith towards S. the South, in-the ſemicircle 
2-09 W SE. bur thoſe towards N the North,in the ſemicircle 
4 4 W N E.from W.ſo ſuppoſing the Latitude as before to bee . 
2.42 _ $1-9r-39.m. the diſtance beryveene the Zenith & the T ro- Os 
7.25 ypicke of 6g.rowards the South, is 28.gr. which account (:ribe the 
2; fromW.toF. butrather halfe of it from D. to F. then ,,. allels. 
7.3 | conſider the diſtance betweene the Zenith and the other © « 
> >} . part beyondthe Pole, viz.105. gr. number this from JJ/. 
7.49 'to G.but rather halfe uf it from D.to G. and laying aru- 
3.03 ler upon E.F.and E.G. the Aferidian-A B. may be mter- 
> ,; ſetedin 69. andP. the middle, betweene which will be 
We: at 1.the Center of the Tropicke : in like manner the di- 
<: . ance of the Aquator from rhe Zenith towards the 
4 : South is 51.gr 30. reckon it from JF. to H. or halfe of ir 
oo | from D.to H. bur the diſtance of the Aquater from the 
Zenith towards the North beyond the Pole is 128. pr. 
30.m. which I account from J/”.to 7.or halte of it from D. 
—. {| to7, then laying a ruler upon E.H. and E.1. the Meridian 
' A B.may be interſe&cd in £ nd T. the halfe diſtance be- 
, tweene © and 7.will be at 2.the Center of the Aquater: 
, In like manner may the Meridian A B. bee divided into 
any of the reſt of the diviſions,and the parallels alſo dif- 
cribed:Hut if a ruler be faſtned to move upon E. then may 
you (citly move the ruler fromD.,rowards w.and as itpaſſer 
by the degrees according tothe Colume B. ot the T ables 
following, beginnig at the bottome, ſo the edge of the 
9; ! rulerſhall hewthe interſeRions thar the parallels. of de- 
nd clinacion betweene the Tropickes do make,with the Afc+ 
let ridian Z. S.then move the Ruler ſoftly along from D. to- 
£ wards C.as it paſſeth by rhe degrees in theColume G.be- 
(= ginning at the bottome, ſo the edge of the Rutey ſhall in- 
it terledt rhe Meridian A.B. inthe Centets of thoſe paral- 
et * : 
or Secoudly,account the Latitude from D to Af. and halfe 2, 
C= the Complement of the Lat. fromD to R. and laying 2 
rc ES 2 
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ruler upon E M.and E Rthe Meridian, $ N. ſhall be ins | | 
terſeted in T. and P. P.repreſenting the Pole of the 'equall 
2 yorldandT thecenter of the houre of 6. then untothe | Tabler 
To de- line T P. uponthe point T'. erect a perpendicular 2. 10, | this acc 
nn _ and according to the ſemidiameter P T. deſcribe a ſemicir- | upon P 
cle a T C. divide the Quadrants T a and T C.from T. each | in 39.4 
of them into 90.gr.then lay a rulcr upon P. agd the ſeve= toward 
rall houre Arkes in the ©Ouadrants,T &. and T C. inter< | jnterſe« 
ſect the line 2.7 .10.in the houre points, 2.3-4-5-7.8.9, » m.the 
10.&c.then placing the Compalles in T'. and extending © the th 
the other foote to P. you may diſcribe the houre Circle of grees « 
G,but placing it in 5.and extended to P. you may difcribe placed 
the houre Circle of 5.the ſame extent placed in 7.will diſs feth b 
cribe the houre Circle of 7.and ſo of the reſt : but if a ru= lowin 
ler be faſtned ro move on P. as it paſſeth by the degrees  Interl 
of the houres in the Quadrants from T. ſo the edge of the | | 
Ruler ſhall interſect the line 2.10. in the Centers of thoſe | 
houres from T. | 
3. Thirdly ,to deſcribe the Ecliptiche,confider the Altitude | 
Fo deſcribe of each 'T ropicke above the Horizon, according to the Lg- Zo 
and divide gp ge given,which was 5 1. gr. 30.m.S0 the Altitude of yp, 
ticke, is I5.gr.and that of 6g.is 62.gr.In the Quadrant D C.ac- 
count thoſe degrees from D.v1z.D y.and D d. lay a ruler | any 
upon E.and thoſe ſeverall points, ſo may the Meridian 8. 
N.be interſected in the points Vp. and 69. which are the dane 
Centers of the ſemuxcircles of the Eclipticke, therefore 


placing one foote of the Compaſſes in 69.belovy the Pole, p 4 


and cxtending the other foote to 6g. above. the Pole, you the 
may diſcribe the Northeren ſemicircle E.6g.}#”. and pla- 
cing one foore of the Compaſſes in Yp.neere the Pole, and len 


extending the other foote to Yp.ncere S. you may deſcribe 
the Southerne ſemicircle E yp W. thoſe ſemicircles of the 
Ecliptiche may bee divided Geometyically, without the Ve 
helpe of the Table of rig't aſcenſion, but for more cxpe- , 
dition we may uſe them thus. In the Quadranty T &. and 

T 6. account the degrees of the right aſcenſion for ſuch di» | 
viſions of the Ecliptiche as you intend to have,ſuppoſe the 4 
beginning of t X or WP m1 the diſtances of the beginning 

of any of theſe bgnes, fromiche Equinofigll poiuts are L 

| equall 


Xe Ins | T7 
f the 'equall che one unto the other.viz. 30.gr which finde inthe 
tothe | Table nnder R.ſo right againſt it under S.is 27. gr.54.m., 
2, 10, | this account from T'. towards &. and C.and laying a ruler 
nicit- | upon P.and thoſe degrees interſect the Tangent line 2.10. 
each | in 39.and then placing one foote of the Compaſſes in 30. 
ſeve= towards 10,and extending the other foote to P.you may 
nter= | interſect the Eclipricke in the beginning of 5.X.&lo 1n W 
+8.9. > mcthe points required : In the likemanner you may divide 
ding ' the uther part of the Eclipticke.So the Centers of the dc- 
leof grees of the Eclipticke may bee ſooner had, it a ruler bee 
Tribe placed upon P.and then to move thereon, Now as 1t paſ- 
diſs ſeth by the degrees of the Columes 1,0.in tha Tables fol- 
L1t= lowing from T.in the ſeveral Quadrants:ſothe Ruler ſhall 
rees | Interſect the line 2.10-in the Centers of thoſe Arkes an- 
the | ſwerable to the columes & N.the degrees of the Eclipricl:- 


” 
«| 3- By myRing itmay bee 0- 
W. therwiſe projeFted : In which it exceeds 
er ; any Jnſtrument whatſoever for facility , 
he andexpedition, for where there is many 
le, proportionals required in any ſervice, 
"w. there the uſe of the Ring # moſt excel- 
id lenily made manifeft, they being inſtantly de- 
 claredatonce which in ſome ſort 1 have deli- 


10 : ; . 
cx ered in the uſe of my Appendix upon plain: 
F Triangles,or it may be drawne from that of 
. Proportionating the Fort,to the Fort,or the 
e T Building, to the Building, Pag- 
7 the 2.and ;, 
- Bay a Circle bee diſcribed according to any Capacity, 4s Conſti8;, 
| *beforeand croſſed with diametrall tizes at right _— 
#7 


8 


FE 2 W.and 5 Z N.then take the ſemidiameter E Z. an{4 mann! 
divide it into 10.parts,6 updivide each 0; tliole parts inta, eaſe we 
10.0r 100.: {according tothe capacity of the ſcale)as 4. or! bers in 
more accurarcly according to theſ ame Kadtz3 make a dig-; havert 
gonall (calc, tnen ronſider the diit:nce of the paraticly may P 
from the Zcnity according tothe Latitude you intend, as for it 5 
admit 5 1.gr.30.m.to be the Latitude 1s before. Tak: the (X be! 
Hhalfe of thoſe diſtances (according to the firft directions ſcale ,6 
by which is made the Colume B.vwhich arc the halfe di.” tiras! 
ſtances of every degree betyeene the Troptches and the ciitan 
Zenit,then move the Tangent of 45.gr. unto the pats ofi the 
the Ralixs or ſemidiametcr, viz.10900. inthe Circleof Yum 
Numbers,ſo right againſt the I angent of any one of thoſe! from « 
Oftie dcgrees in the Colume B.in che mo» cable is the Number Pur 
calculxing Of equall parts inthe fixed, by which is made the Colnme | ff © 
tchs C.(or they may be extracted out of the Tables of natural} E-7*t 


OR T angents.) Further if ve conſider the diſtance betyvcene If tx1 
the paral- the Zenithand the other interſections of thoſe parallels, 57.0 
kels. with the Meridian beyond the Polezand take halfe of thoſ {hevw; 


diſtances wee may make the Colume D.then moving the | th 
moveable ſoftly along,as the T'angent of any degrce of the by m 
Colume D.in the moveable, paſleth by rhe parts of the F *8* 1 
ſcall,viz. 10000.in the fixed (on the Circle of Nunbers) | 39%" 
ſo the Tangent of 45.gr.in the moveable,ſnall point out in © 
the Circle of Numbers,the diſtance betweeuc Z. and thoſe Niall 

araliels beyond the Pole. From theſe directions are calcu. | nn 
ated the Numbers in the Colume E.or they may bee alſo the | 
taken from the Table of naturall Tagents 23 before : The | 70 


Numbers of the Colume C and E.ſerve to finde the diſtan- | ES 
ces of the interſections of the parallcls inthe Afecrtidigcn lon 
frs Z.& todiſcribe thoſe parallels,nore that at the Hottome by 
of the Columes C.& E.are the Numbers,249 3. * 1303 2, an! 
take 2493. from the diagonal! ſcale, and protract ut from the 
Z.towards $.viz.at 9.thcn take from the {ame ſcale allo, % 
I 303 2.and protract it from Z. to 9.below N. divide the { thc 
ſpace bervvcene 93. and 93. into two equall parts which * 

will be at 1.neerc P, ſo have you the Center of the Tro- Cl 
picke of 2.extend rhe Compaſſes therctore from 1.t0 53, | th 
then may you deſcribe that Tropichegviz.S. 3.0. In like | ** 
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manner may yau dravy the other parallels, but for more 
eaſe we may take halfe of the differences of the Num- 
b-rs in the Colume C and the Colume E. and (o may we 
have the Colume F.and then with preater expeditton vwee 
may protr2& the C-nters of theſe parallels, from Z. 
for if 5269. which 15 atthe bottome of the Coulume F. 
{ & betweene the former Wo Numbers)be taken from the 
ſcale,and protracted from Z .t will reach uuto 1.the Cen- 
t:r as before,and ſo any Number in the Coltme F. 1s the 
diſtance of the Centcrs from 2. of his oppoſite Number 
inthe Colume B. or 4A. b7 which Columes C. and F. 
you may deſcribe all the par allets, berweene the Tropics 
from degree to degree. 

But for more exac'n-.fle ut were conveni® gx T7. 
ent to ſhew in what points of the Arke d. TFTT 56 
E.1.the parallels of declination 1nceriect it, | 2.13 
if truly Shodan may be found by Page | ; | 4.44 
57.0f the Appendix upon the Reng,vviere 4s | p | $* - 
hewne to tinde what Amy litude beton»erh | | $.03 
toche Sunnes declinationstor any Latitude ——= = 
by moving the Sine of the Complement of | Bape K 
the Latitude, utz. this of Loadon, 38. gr # 454 : 
39.m.uuto the fae of g9. in the fixed ſo: $ 3 
every degree of declination in the moveable, | b 4 » {+ 
fall point out the Amplitude in the fixed by Wor tone 
which is had the Numbe:s ot the ColumeT., | na a 
the ſuns Amplitude belonging to the declina- 

!inn of the Colume R.Now it the Quadrants | ©3 Þ**- 1 


E 8. EN.WS.#N bc divided from E & JV. | 4 [3:52 


aruler laycd upon the Center Z. andto paile | 24:34 
by-the degrees in the ſeverall Quadrazts, | 2® (20.07 
anſ\verable to the degrees of the Cou.ume T', | 17 28.01 
the Arhes $7.3nd{C.thall be noted in ſuch | 2 8 129.46 
points as the parallels of the declination \ 19 [31-3% 
thould interſect. 20-*233.20 

Secondly. move the T arent of the Latti-, 2: 35.99 


t: {einthe moveable, viz.s 1.gr.zo* m. unt2 | 22 [37.00 
the former part of the Rady or icale. viz. 23 138.53 
19000. inthe Circls 0} Numberginthe tzC4, 123,30.30.59 

C {0 


ware a” —— 


IO 


ſo the Tangent of 45.gt. in the movable ſhall point ow 
1257 17.1nthe Circle of Numbers in the fixed, which ta- 
ke :1 from rhe {-+1e ..4.and protracted trom Z. toT. tt thall 
be tho Center of the hour? of 6. upon TI. erect a perpendi- 
cul 2.T.10. (C1 ving for the Cunmters uf the other hoarcs : 


then move the T:ngent of 45:gr. rothe parts of the ſcale, + 


v1z.10000inthe Cuile of Nutmb.rs, and conhder the di- 
itince berweene the Zenit) and the Poleyyviz.z8.gr.z0.m, 
the Tanven of halte of it 1n the movable doth point our 
inthe Circle of Numbers 3 4921.vwhich taken allofrs the 
di2gonall ſcale,andprorracted from Z.will reach to P. the 
Pole, through winch all the houres muſt be dravens, and 
the Centers of winch houres 1n the line 2.10, from T. nay 
be had thus: which two numbers 1257 17.& 349211 place 
over the Columes H,and 7. 

Ofrhecal- According © the diſt ince P.T.make a ſcale B.(orrather 

culating of 2 diagonal! ſc alc)ro containe 10900. parts, then move the 


the dittas Tangent of 45.gr. tothe parrs of tius ſcale 1n the Cercle of 
ces of, the 
Cenrers of 


cle of Numbers, the diſtances of the Crnters of thoſe de- 
erecs from T.m the hinc 2. 106, by winch the Colume H. 15 
made,then moving thc moveable ſoftly 1long as the T ax- 
gent ot any deprce in the movable above 45-gr. paſſerh by 
rhe parts of the ſcale B, viz. 19000. inthe Circls of Netm- 
hers, (lo the Tangent of 45.vr.m the moveable, paſlcth by 
the diſtance of the Centers of tha degrees from Tim the 
Circle of Numbers in the tixed, above 10009. by which is 
made np the reſt of the Colume H,viz. 7.by helpe of which 
Columc H.and /.the hourcs may be thus dravne. 

Nfrhe de. Marke, whit Numbers are again{t the houres in the 

ſeribingof Columc H and 7. for if thoſe Numbers be taken from the 

menos ſcale Band protracted from T. 1m the line 2.10, they ſhall 
be the Centers of thoſe hources:lointhe Colume H,aoainſ 
the houre of 7.0r 5.18 2679, which take from the ſcale B. 
and protract it from T'.to 7, and from T.to 5, in the line 
2.10.then placing one footc of thc Compaſſes in 7.and OX= 
tending the other foote to F. deſcribe the houre of 7. and 
one foote of the Compaſ/es atthe ſune extent being pla- 


ced 


Numbers, v12.10090. {ocvycty degree in the mouable a> + 
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ecd in 5.ſhall alſo deſcribe the houre of 5. In like mauncr 
may be protracted from T'.out of the Colume H. 7.the Cen 
ters of the other hourcs with their intermediats, and ſoal- 


ſo deſcribed. 


Tangentof 45.gr. in the7 9) B 14) B 14\ B ? 
moveable unto the ſine of | TT i 2123] 28.3 
the Latitudeviz.51.£t di « AY i 3116.26 wha ws. 
m.inthe tixed, then right | , yo 4s gh uy = 
againſt che Tangent of any p 5.16 t5!18;5 4/26 21.56 
deoree from the houre of 6, | 6.22116i20. 7129) 33 

in the fixed, is the Tan- |———— EZ 
gent of the degrees of rhe &\ 7-39 on _ 
interſection of the houres, | 7| *-5.5] "02-3 313913 5-19 
and the intermediate de- | N11 0-31] gf23-45[30[30-25 
grees with the Horizon in |* 910 F-37152 0054 70S TIS 7-51 
the moveable : from which |* %* 4+? 86.0 32138.26 
direction is this Table is falls @ (ut 33139-41 
drawne, and is onely for 


theſe degrees which interſect the Ho 7302 in the Calender, 
but it might have beene extended further. The 
Application of which 1s thus : Account inthe Lunbe of 
the 1nſfrument fro E.(the point ot E.aff,)ony cegree inthe 
Colume B.and lay a Ruler thereto,and to the Crater Z. lo 
the interſection thereof in the Here; 07 ſhall thew the in- 
terſection that the houre Lire.or degree oppoſite thereunto 
inthe Colume A.maketh with the Horizon. lo ike man- 
ner I might have delivered the Tables of the 1nterfection 
of the houre lines with the parallels of declination, which 
would ſerve of great uſe 1n large 1n/fruments, to deſcribe 
theſe degrees,which are neere the houre of 12. 
Now to delctibe the Ecliptickzconlider as before the highr 
of the Tropicks above theHort;02, 10 the Latitude given, 
viz.$1.gr,30.m. ſo yp will be 15.above the HortFon, and 
9 will be 62.9r, tugh. T..- a move the Tangent ct 45. 
C 2 une 
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unto the parts of the ſcale An the Cirrde of Numb. xs in 19090. 

the tixed,viz 10000, fo right againſt rhe 1 -neent of 15, Tanger 

gr.in the moveable 15 2679.the diſtance of the Center of ae th 

Yde- the Soatherne ſemicircle of the Erlepriche from Z. which the Cir 
end ws I place in the Colume over 2f.and againſt vp. then more Colum 
CUPHIeNe the moveable loftly along untill the Tangent of 62 gr.bee | Tangei 
right againſt 10000.1n the Circle of Numbeors,fo the Tan- | the par 

gent of 45.gr.in the moveablegthal pou:t out 18807,0n the | able, p 

Circle of Numbeys in the fixed: the diſtance of the Cen. * grees t 

ter of the Northerne ſemicircle of the E:liptiche, from 2, which: 
which I place in the Colume over P.xgainit $. it theſe the Ta 
numbers be taken from the ſcale 4. and protracted from The? 
Z.they will reach from 2. ro W.and from Z.to &, andio lume 2 
plicing one foote of the Compa//es in Vp.neere the Pole, the C Cc: 
and extending the other foote ro Vp. neere S. vou may de- oppolr! 
{cribe the Southerne ſemicircle ot the Eclipticie Ecvp.ys, would 
and placing one foote of the Compa7cs in S. belowthe Mort 
Pole,and extending the other toote to Z.above the Pole: | the 
you may deſcribe the Norcherne part ot the Ecliptiche E, 41.52 
S,IW. andthoſc ſemicircles of the Echpricke m2y be d1- from 


vided as followeth. the C 
Afove the Tangent of 45. unto the Sinc of &C. and 30, OF 
Hewre 1o right agunſt the Tan2ent of the degreey of the Sunnes | and Þ 
make the Longitude in the Ecliptiche inthe moveablegare the Tan Inter 
Aiddke gents of the Jegrees of the Sunnes 142. aſc ention in the the C 
Ecliveicke fx<d, or they may be had by rctolving of a Trianzie, im  Pprotr 
: which there will be go. ſererall operatians, bur by this Afar 
Ring they are given at one rectification, and onely bya —degre 

glance of the eye:for proportionals cither in Sizes or T an- 
g<#ts arc had by the King, with th: ſame expedition that Be 
Numbers arc had, As by the uſe of the Circles of Sines and the ] 
T angents upon the projection of this Ring, in diverle par- yet þ 
ticulars 1s declazed in the Appendtx upon the uſe of the todr 
Ring; and fo according to the former Conitruction is I 
made t:1e Columes L.1nd O.for 45. being brouvht to 66. and 
gr-30.m.3s betore,right againſt 10.or, iti the moveable, is > may 
9-gr-11.m. inthe fixed,av1inſt 20.gr.in the moveable, is ſenſi 
$8.gr.28.m.in the fixed, and ſo of the reſt, Then move p 
the Tanger of 45.91. tot!.- parts of the ſcale B. viz. into 

: 10090 


13 
rrin 10090. in the Circle of Numbers, fo right againſt the 
15, Tangent of the Arkes in the Colume L. in the moveable 
er of wethe diſtances of the Centers of thoſe Arks, from T. in 
hich the Circle of Numbers in the fixed, and fo is made the 
nove Colume Af.& if you move the moveable ſoftly along asthe 
r.bee | Tangent of any dey1ce in the Colume O. paſſeth by 10000 
"an- | the parts of the ſcale B.ſothe Tangent of 45.in the move- 
the & able, pafleth by the diſtances of the Centers of thoſe de- 
-en-.* grees from T.in the Circle of Numbers in the hxed, by 
\ 2, Whichis made the Colame P. or they may bee had from 
heſe the Table of naturall Tanogents. 
rom + Then by the ſcale B.protrat the Numberc,out of the Co- To divide 
dip lume Af.and P.from T.in the line 2.10. for they ſhall bee > 3p 
me, the Centers of thoſe degrees of the Ecliptiche, which are FAY 
de= oppoſe unto them,viz.in the Columes XK, and N. (oif I 
1, would interleR the Ectipticke, in the beginning of 5.X. 
the MW.or qn-cach being diſtant from V'.30.gr. which I ſecke 


le: | the Colume:'K.and finde right avainlt it inthe Colume 
*E, 41.5294. which T take from the icale B. andprotrat it 
&.  fromT.to 3u.in the line 2.10. Now placing one foote of 


the Compaſſes in 30.next 10.and extending the other toote 
30. } toP.the Eclipticke may be interſeed in the points of v&. 
nes ' and K.and placcd in 30. towards 2.the ſame extent will 


Wi Interſe& the Eclipricke in M.1nd 1. In like manner may 
thc — the Centers of the reſt of the degrees of the Ecleprecke be 
11 protracted in the line, 2.10. from T. out of the Columes 


his Af.and P.and fo all the Eclipticke divided trom degree, to 
ya degree: but this may be otherwiſe done. 


hat Beſides that which is delivered touchino the drawing of 

nd the Parallcly, Ecliptiche,and Houre limes, there remames 

u- yet howgopurt on the Callender,to graduate the 12Aex,and 

he todrawgand divide the line of Shadowes. 

1s T his may be eaſily done from the Table R.Calculatcd, 

6, and accommodated to that purpoſe for the yearc 1649,3nd 

is > mayluthciently ſerye for many yeares after, without an) 

is ſenſible error. 

Ve Paving divided the Quadrants,E .$.and E.N.(as before go, /,.. 
z. intotheuluall degrees of a Quadrart,) lay a ruler upon g;g,, 


C3; the 
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the Center 2. and account the degrees from the point E, 

Hontrotin. 17 the Qnadrant towards N. and S., out of the Table R, 

ſcribe the according tothe ſeverall Columes of the Table R.and In- 

Callender terſe& the Quadrants, with ſmall ſhorr lines, fo ſhall the 
Arke of the Horizon of the 1nſfrument from E.be divided 
into the uſuall dayes of the Afont/, which is the Callender 
and the beginning of theſe diviſions, may be at the 10, of 
Afarch,and ſo going onto the 1 1.of Junc,and then againe . 
to begin from Ke 10.of Aſgrch,and go on unto the 10, of 
December, and theſe dayes may bee noted upon the inſide ! 
of the Hori ontall Arke with thort lines from E.as before, 
and at every Month may bee placed a repreſentative letter 
for that Mont/,and every 10.and 5. day of every Mont), 
may bee noted with a ſmall ſtroke ſomewhat longer then 
the reſt,to helpe the memory the readier to number, In, 
like manner may the reſt of thc dayes of the Calender be 
interſe&ed inthe out (ide of the Horizontall Arke, to- | 
wards the Limbe,beginning at the 1 3. of September, and 
ſo going on to the 11.0f /une,then againe from the 13, of 
Seprembcr,and going on unto the 10. of December, and | 
theſe Aſonti7s may bee alſo noted with ſignificant letters, 
appropriate to each Aſorth,and each 10, and 1 5.day of the 
Monti1,may be alſo denoted as before, with a ſtroke ſome- | 
what longer than the reſt,according to the Scheme againit 
Page the 1. 


How to graduate the ſndex for 
the Inſtrument. 


Let the 721ex be equall to the ſemidyameter,Z.E. and 
then may it bee divided out of the T at!c Q. by the helpe 
ot the ſcale A.beginning at the Center : the 1ndex being 
dnuded,and placcd on the Center ot «the 17/frument at Z. 

t all helpe to put on,and divide the line of ſhadowes. as 
followctn, 

Lay thc edge of the 7ndex to A. inthe Lemke which is 
necre ths 109,0f December, and move it to any degree in 

the 
b. 
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the T able $.and account the like degree in the /ndex, az.d 
then make a marke upon the plaine of the 19ffrument 
where that deoree touch:th, and ſo goce on from point oc 
point,untii] the whole linc bee deſcribed and divided, at 
cording to the T';ble S. This hne might bee placed be- 
erweenc the Cal. oder ani the Limbe, or in a Ouartrant,o 
Bur 1 have cauſed it to bee deſcribed as 1s ference upon 7712 
Scheme azainſt Page the 1. for expedition 2nd conven!- 
ency. (0 

Now if any de- 4. We "_O 'S) 
fire ro 1nlarge the | 
inſfrument to 1 
p—_— allig- 
ned , or to dc- 
ſcribe the Trape3t- 
all torme 1a the 
greateſt proportt- 
on upon a plaine 
given: without cu- 
riolity, 1t may bee 
done thus. 

Let A. B. C. TD. 
be a plaine, divide 
the fngeh A. B. 
within halfe an 
Inch of rhe higher 
end, and an Inch 
of the lower end, 
mt 3.equall parts 
wluch ſuppoſe rhe 
Ine Af.N. then di- p 
vide each part anto Ee 
halfe ſo the line 
M. N. hall bee d1- 
vided into 6.cqualt parts the middle of which will bce at 
Z. Then take 4.0f thele parts for Rader, and on Z. de- 
ſcribe che obſcure 4rke, A. E.B. and upon 2. erect a per- 
pendicular to the line af. N, to cur the Arke 4. 
B. in E. now from F. to £4. protract 40+ gt and 

$4253 


. 
{rom E. to B. protract 59. gr. ſo the —_ E. 2.M., 
ſhall be 99.and allo 4.Z.B. thall be 90... Now having? 
made a (cale of Z.E. like to the ſcale 4. according to the TH 
former directions)then out of the Colume C.and by hep: 
of the ſa1d [cale A.frum Z.you may protract 2.%.249z, 
Z.2.4%23.ndz.Yp7673. and fromthe Colume F,y y 
may protract thc dilt ces of the Centers of thoſe intcr- 
ſections from Z.v1:-Z.1.5269.2.2. 949-and Z.3.16217, y ; 
and fo placing the Compalle 1n thele Cerrers, you may _ 


deſctibe the Equator,and both T'roper hs. But if L.X:nd ns: 
Z. N.x divided according tothe fcale 4.then from Z.vou bee! 
may account the uncr{ections of the parallels, and diſtzy- whi 
ces of the Centers,and lo deicribe the parallels with gre:- C & 
ter expedition,and ſo ſhall you have the Scheme. or Tra- = 
peq tail farme of the in/{rument,B.A.VP.TS . and may bec a 
finuthed according to that againſt Page rne 1. by the Ty 
bles and direftions here calculated, and delivered to _ ber 
end. ; , 
Now to augment the 1n/#rument to any proportion al- r 
figned,as if bervwcene the Tropickes were ſuppoſed to be | 
10.7nches, the Rattus might be found out, or it the Radiu ba 
vere 4-foote, (which is according to mine owne 1nſtri- 3 " 
ment : )what diftance might there bee bervcene the T r6- h 
pickes : the proportion would be as 516. to 1000, ſothe _ 
breadth to the icale,or as 1000.ts 516. (vo the (cale tothe 
breadrh : therefore by the Ring, bring 516. in the move. oe 
able, to 1000.1n the fixed, fo right agunſt any Radtss in n 
the fixed, 1s the diſtance betweene the T roptckes in the | 1 
Movcable,or againit the diitance aff1gned for the Tro- || , 
pickes in the Moveable, is the mealure of the Radix: or |; C 
Scale,in the fixed : Soat yp. .be allotted to be 10. 1nches, Þ 
for the diſtance betweene the Tropickes,the Scale, or Ka- | f 
dius,of the 1n/frumcnt ſhould be 19 4. tere : bur if the | 
19 r 
ſcale or Radius were 4. foote, or 48.1nches, then the di- | 
ſtance berweene the T'ropickes of Vp,and £3.will be ncere ! | 


24 2+ /nches. Þ hus for the making of the 1n/trument, | EE 
—_ , 
the deicription of which followeth. 


Tat 1 


— — 
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Z.M, ; 

: be Hor 
vis The Deſcription of the Hori- 
he” S 

ws. >ontall Quadrant, 

”,Y U 

nei. 

Wi. > He forme of this 7nſfrumcnt 1s like 3 mixt Trapet tices s 
' may appeares againſt Page, 1,yhere of wo fades are right, 
"nd and 4A other two ſides are Circular, which falleth cut io 
YOU beeſo from the nature of the P rojetfion, and char 7h 
ſtats Which I have thought mc convenient for ule,and is fu y 
-"_g, ſufficient for that which I have delinered upon it 3 and 
_ may be made of any plaine Afateriall,bu: firteit in Bra/) "— 
frngs or Sitver : the ſevcrall parts of which 19/frument are hee , 
T 4 viz.the Backe,the Face,the Sightthe Index, and the Wa” 
ta, Vihons,and lines projectcd on the Face. x : 

R Firſt ,the Backe of the 1nſtrument,is a part of Gemms 
nw Frifus projetion,whoſe particular deſcription and adm: - 
_ rable uſc 1 intend here after as God (hcl give life and A- 
_ manifeſt. 
on A OT face of te 1uſtrument, is that upon v\ hicn 

r0- ights are placed on. 
_ are as imall peeces of Braſſe in 
” which there is in each a little holeto looke through, cr 
= the ſunne beames to paſſe through,and are faſtned ds. rt 
= the Face of the /n/frument ; one of which Sights is Necre 
a; the Center of the 7n/frument, and the other is neetc the 
; reof. | 
6s Or |, gyms = ray gar is the movyatile peece of braſle, 
webs F faſtned at the Center, upon which al o two other fights 
_ | may be placed,the edgc of this 1ndex 1s divided and nc red 
the | thus.10.20.30.40.50.60.70.80.90. which arc called the 
di | degrees of the 1ndex,and there 1s adjoyned unto it three 
cere ſmall plzres ro berettified as occation requires, one of 
ent | winch is called the Axis and the other tyyo rc perpendicn 
| lars, ig 
D 4 'E 


VYy 
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18 
Fiſtiy,the lines deſcribed on the F.gve of the Q14- 
dr aut arc fhxfold, 


Tix Link: an Tits Parallels. 
T:e RC {. [I Fy yt ! as { Uo iſion \ . 
The A.quator and its Parallels. 
Vitkeo# þ, wy | 
T be Ecliptiche and is drctfions. 
The Houre lines ard tur enter medaatcs. 
The ta? of S14dowcs and its drviſuns. 


Firſ.tne Limbe is the ourmolt Circle, which is divided 
into 149.vr.and notcd it eycry 10,degree thus, 19.29.30, 
49. $0.60.70.39.y0.aml each of theſe degrees 15 divided 
mo parts according to rhe Capacity of a degree in the 
dnjtrumeont. . 

Secondly, the next parallell line to the Limbe is the Ho- 
7izon or Kalender, which 15 noted with Jetters thus, /.A. 
$.0. N.D. 1.F. 21.4. M-1. of which 7.1n the farit place 
ſtands tor 1uly, 4.fur Auguſt, tor September,O.tor Offo- 
ter. &c.then ag,ine on the inſide, 7, ſtinds tor /anuarys 
F.for Febriar; Nc. each letter repreſenting its Monti, 
and cach of thotc Afort5 15 divided 1mto dayes by ſmall 
ſhort lincs,vvhercofthe 10.and 15. day of every Mont is 
ſignified by Numbers, or clic by 2 line fomevvhat longer 
then any of the others, to hclpe the wwemory the readier to 

Number,and for more promprneſle of finding the day of 
the Aſonto,im the Kalender as occaſion requireth, 

T rirdly,The Equat.y is that line that mceteth with the 
tenth of Mrci, and the thirteenth of Seprember in the 
Kalender, and 1s divided into degrees, and numbrcd 
£[185,10.20.30,40.50.60.70.80.90. and the parallels tg 
te Equator are theſc lines which are on cach (ide of ic, 
every 5.degree of which buing Poted thus, 5.10.15, 20.the 
utmoſt of thoſe Prglcls on cach fide of the Equator are 
"ne tvo Tropiches tharwhich is neareſt the Center, is cal- 
led the T r1picke of 5, andthac yyhich is fartheſt of, 18 
cau:cdthe Tropiche of yp, thoſe wo T ropichs, the Kalen- 
477,and the houre of 1 2, comprehend the whole Projefti- 
z: andherenor farther char the!:: parallels are called 


parallels 
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I9 
p:rallels of the day of the Afonct/1,as w 11 as the parallels 
of the Sunnes Declinationy, according as they thall be 
vſed , and farther below the Tropicke of Cancer is 3 
raduation of the common houres of a Horizontadd 
yall: ſome vſc of which is ſhowne,by pro. 3 6. 

Fourtily,the Eclipticke on the infirument 1s repreſcn- 
ted by rwoquarters of the Ecliptickhe which croflerh the 
former parallels, and mecreth wirh the Equator. inthe 
Hort7 0n Or Kalender, in thc tormer 10 .ot March, and 
I3.0t September: that Quarter which is rowards the Ccp- 
ter of the in//rument, {crves for the Nortnerne ſemicircle 
of the Ecliptiche, and that which is farther from the Cen- 
ter ſerves tor the Soiitherne ſemicircle of the Ecliptiche 3 
& each of theſe /emictreles 1s divided into the Stgnes of the 
Zodiacke, & charaRercd accordingly rhus,V.&.1.S.. 
WW. m-7.W..2X.0t which the firſt 6:Signes are called 
Northerne fines and areinthe Northerne ſemicircle,& the 
other 6.Souterne fignes & are the Soutnerne Semicircle. 
And cach of thole ſezncs 1s divided into 30. gr. 2ndit the 
Inſtrument belargegeach of thele degrees may be divided 
into 6.01 12.divifions more, So evcry drrifion ſhall ac- 
cordingly containe 10. of 5. Minuts, 

Fiſtly.the houre (ines are thoſe that crouſte the Fquatct 
and his parzIlcls, ardare noted, or numbicd in the 770 - 
picke ot 5 with numerall Charaers thus THI, V. VE. 
VII. VAIL. 1X. X. X1, XI. And arc the forenoonc 
houre notes: thoſe hourclincs (erve alio for the atrer- 
noone houres,and arc noted hikewiſe with 4rit.mctica!! 
houres,tor the houres in the atternoone thus, 1.2.3.4.5. 
6.7.8. cach of thoſe huures 1s divided into 3. parts, exch 
part being 20, minuts : and cach of thole parts is ſubdi- 
vided againc into 5. parts, fo that each part conta1; etl 
g.minutes, and (o the whole houreis divcded into 15. 
parts or deprees, each p2rt or degice being 4, minuts 
as afore,and (o the whole houre ſhall containe 60, mi: uts 
or parts: and here note that theſe Hewre carcles with then 


intermediates are allo called Mceritizns or degrees of 


ineaiue,and are Numbred by ters 1nthe Aquator, trom 
xhe meeting of the & quaror with the Ecliptichezas before 


D 2 thus, 
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thus,10.20.30.40.50.60.70.80.90. 
. Sixtly,the line of ſhadowes is that which makes 2 ſphes 
ricall Equilaterall Trianzle upon the plaine'ot the 1nſiru- 


ment,the baſis of which is the Horizon, or Kalendcy and 


one of whoſe legges is below the Tropicke of 3 and the 
other croſſerh the Tropicke and parallels, and meeterh 
with the Xalender neere in the 10. of December: both of 
thoſe equall (ides arecalled the line of ſhadowes, and are 
divided alike into 10.ynequall diviſions,and each of thoſe 
diviſions againe is divided into 10-other diviſions, and 
againe each of them into other 10. (if the 7n/fument be 
large.)The firſt Capitall 10. divifions are noted with 
Arithmeticall figures thus, 1.2.3.4.5.6.7 8.9.10. of which 
I, is atthe very meeting of the two lines,not farre from 
the Center,which ſigniheth Equal(:the figure of 2.Double: 
the figure of 3. Triple, the figure of 4. Quadruple: the h- 
gure of 5.@uintuple, & c,T hus for toe ma'tng,and deſcrip- 
tion of the 1nſtrument, the uſe of it now ſolloweth- 


| 


( 
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Of the Vſes of the 


Horizontall Quadrant, ſpeci- 


fied in the Index or Table, 
formerly deliveted. 


F which ſome have relation to the obſer- 


' V/Z vation or appearance of the Swe, others 
; Without obſervation,or ſight of the Suwe. 


The Vies of theſe wbich are knowne without 
ſecing the Swxne, are 30. of the ſaid Index or 
Table,as followeth,viz. the 2. 9. 10. 12, 13-14* 
I5. I6. 17. 18. 19, 20. 21. 23» 24. 25+ 
26. 27+ 28. 29. 30- 33. 33. 35+ 37s 
38. 39+ 40. 41, and 42. of which 13.of them 
will be ſhowne onely by knowing the day of the 
Menth,viz.the 18. 33. 21. 19. 25. 24+ 35+ 
2. 38. 37+ 20. 41. and 42-as followeth. 
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'[ x. The howre of Sunnerifng, ſetting, and Fir 
length of the day. | " 
2. The Sunnes difference of Aſcention, | riſt 
3+ The Swnnes Declination, 


4. What dayes are Alike in leugth,and wha 
dlay the Swnne rifing in the one, ſhall be Y x: 


— _— 
— 


———— —— — 


the S unne ſetting in the othey. Si 
5. The Sunnes placeyor degree inthe Eelip. (ev 
ticks. ' Soif 
6. The Sunnet right Aſcention, and ok. 
bque A [ce K150%, _ 
7: The beure,and Altitude of the Sunny = © po 
comming Eaft or Weſt. blec 
$ 8. The dift ance of the Sunnerrifing, or ſets 


ting, from the Eaſt,or Weſt. S / 
9. The height,or depreſrion of the Sunn in E; 
the Meridian here, or for any Latitud:, | 


[. 10. The time of day breake,and end of twp 


The day of the Month ktiowne to finde. 


light. 
| I1- T he inequality of time, betweene dy , 
breake,and Sue riſmg. of 
| 12. Thehourr,aud Altitude of the Sumts to 
if comming upon axy declining wall, hot 


It. At what howye,and Altitude, theSmm N 


wuſt have to be oppoſite or perpendicular , yc 
ro 4 declining wall, + _n\ 


—_— 
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and ; . 
' Firſt, to finde the time of Sunne Pry, 
| riſmg,or ſetting, and length of the 
he day, for any day of the yeere. 


#bt > Seckethe day of the 2/onth in the Kalender, Conſtru 
' and the boxre live that meetcth therewith, @.1 
rip. (heweth thetime of Swwneri/ing,or ſetting. 
' Soif the day of the Afonth were the x3. of Ofts- Exam, 
obk, ber, the paralleil that meeteth therewith isthe 
boure,viz. 7.0! the clocke, at which time the 
h Sun riſeth: the ſame howre is noted alſo with 5. 
@ whichis y tune of S7:» ſetting that day, this dou- 
bled makes 1o.the length of the day required. 


+ Secondly, tofinde the difference Pro.z. 
of «A ſcention, for any day 


a of the yeere. 


£4 CMurke what Meridien meeteth with the day Confire 
of the Month inthe Kalender : as ſuppoſe the day Gio. 2. 
Ws tobe the former 12. of Oftzber, which 1-16 
hogre line of 7. 336 ; . © 5 hefors) 1:d account the 
Wn Numbers of Hers: 50th. von we oft $fo fnve 


”,  youTrx.gr.oran howr which i; i: (ifference 
ww of Aſcention for thc 13+ day cf Oftober re- 
quired, 


' Thirdly, 


I 


-— 
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error,\ 


Prozz T hirdly,to finde the Sunnes de. | uy: 
clination for any day. | Fy 
| 


rn Marks what parallell of Declination meeteth p 
co with the day of - Month in the Kalender, and th J 
iccount how many degrees it is from the Equi. the 
nottiall, ſo have you the Swnnes Declinationtor , 
that day. t LG 
So if the day were the laſt of Auguſt, the pa» | 1cc9 
rallel] thar meeteth therewith isthe 5th. from the | jc, 
Equator,and ſomuch is the Swwnes declination,that \ for t 


E Lam . 


day,VIz. 5-gr-North declination. | CHD 
201 
Pio.4- Fourthly, to finde what dayes in ts 


theyeare are alike in length, and 7, fa 
What day the Sunne riſing in the one, | F; 
ſhall be the Sunne ſetting in ſy 


the other. 


cofre- Foy the frſt,note thatthe dayes betweene the 
Gion.q. 10.of December and the 11th. of une, are | 14 
dayes of Increaſe, and the reſt are dayes of De- | pl 
creaſe. Now right again{t any day of decreale in | be 


the Kalender,is the day of increaſe, which dayes þ 
| are equall one to the other. So the 19. day of & P 
Exam. /Uay,is againſt the 4. of ly, at which time the \, V 
Swmeriſeth and ſetteth alike without (cofible Þ ® 
errors 


nd 


the 
are 
De- 
ein þ 
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of 
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25 
erfor,vize 4. of the clocke, 4nd therefore thoſe 
dayesare of equall lcugth,and ſo of others. 


For the ſecond, to frnde what day 
the ſJunne riſin9 in the cnc, ſhall be 
the ſunne ſetting in the other, 


«A dmitthe day to betho18.of Febraary and 
according tothe firſt pro, finds the time of Sunxne Fi. 
riſmg,vhich isat 40, m. afrer 6. of the clocke © /* 
for that day,and the ſetting 20, m,after 5. then ©? 
marke what day of the CA2x:h the honre line of 
20 m, after 5.inthe ſoureno:12, meeteth with 
the Kalender,wyhich will bethe 3: of e4ugnf,lo 
the 1 $th, day of Februar the Stun did fet arrhe 
{ame houre that it did riſeghe 23 day of Ange. 


| Fiftly,to findethe ſunncs place,or Pro.5 


degree, - fer any day of thegeere, 


Note whece the parallel of the day of thc 
Moath cxoſſeth the Ectipticke, that is the Swunnes Conſtru 
place-So the former parallcl! of the 13% of Otlo- (1:0.6. 
ber mecteth wich the Eclipricke in the beginning © 47 
of m» and X, but which of theie is the Swnnes 
place, the quarter of the yearc may ealily tell au, 
viz. m which is the Szraes place or the degree 
1n the Echpricke tor that day: 
F Sixtly, 
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Pro. Sixtl, to finde the Sunnes right _ 


aſcention,and oblique aſcention at 
. 4 
any nme. KT 
| z of ch 
Conſtru Conſider what Mevidean meeteth with the! fore 
Ar. Sunnes place in the Echpticke for the day given,| rect 
Ss and marke the number of Meridian in the rquee. dire 
rer(for the Meridiav5 arenumbred in the Equator, Add 
as is ſayd before in the deſcription) ſo have you Sow, 
theSunnesright A/centio»: but here note that the ter t 
degrees in the Eclyricke are numbred forward diffc 
and backeward in the Eclipricke unto 360.2r. be i 
upor: this Inſtrwmen:- ſo are the right Aſcentimu mu; 
of thoſe degrees alſo numbred forward and fore 
backward inthe e/£9qutor:for the right alcen-, I5- 
tion of any degree inthe Felipricke,is that degree gin! 
of the - Equator which is oppoſite unto it, ( the eb; 
ſucceſſion of the fgnes conſidered ) fo if the Sm 1 3 
were in the beginning of m1, the right eAſcention the 
isncere 208. degrees;for the Meriaran that paſs hay 
ſeth by the beginning of m, is accounted in the, @_ 
Equator from Y,and 1s within 6.m, of 28. gr, Je 
N ow the right eAſcention of oz,is g0.gr.and the t 
beginning the of =, 1s 185..gr. and from the u 
beginning of :<;, ro the beginning m, is within 44: 
6.m, of 28.gr. as before, all is which put roge- 
ther makes neere 208. gr. the right Aſcontuenl ye 
of the $#n the 13th, day of Oftober, 


Ti 


27 
ioht To find the Sunnes Oblique 
yg eAſcention at any time. 
| Notecka: the difference of *Aſcention, is the {onſtry 


citference aivwayes berweene the right Aſcention 10,8, 

of the Swrgar d :he oblique Aſcentionthereof:thers 
ththe! forethe right Aſ/cenzzon known by the laſt di- 
Ven, | rectio,& the ditterence of Aſcentionby the fecond 
# ques dirction,the oblique Aſcertien is eaſily had, by 
ator, Addition, or ſubſtrattion thus. If the Swnbe ina 
'eyou Somcherne ſigne then the ebligue Aſcention, 1s grea= 
at the ter then the right eAſcention, by fo much as the 
ward difference of Aſcent:on comes to : but it the Swn 
0-gr. be in a Northerne ſigne, the chlique 4ſcention 18 10 
"1% muchleſſe; which difference of Aſcention as bee 
d and foreby the 2 Pro:forthe ſaid 13th.ot Offober was 
UCcen-, 15-gr.this ad unto the right Aſcentior of the be- 
cgree ginning of m,viz,208-gr.makes 22 3.gr.the Suns 
(the ebligne Aſcention for the beginning of m, on the 
eSm 13h, day of Offober; but if the Swn had beenc in 
ention the beginning of x, the oblique aſcenizon would 
r have beene oncly ncere 13.gr.viz.12.8r-54-Ms+ 
1 the 


. er. Seventhly, to find the ſuns Alti- Proy; 
ate tude, and houre of the ſuns com- 


; the 


ichin ming E aſt,or IP eft,any day of the 


rOge- 


mizen, gyeare above the Ho Or 120, cn 
ON (FTW 


Ty Here note that this Propoſition holds in uſe &4.g. 
; E 2 oNe- 


28 


onely for that time of the Suns being 11: the Nor- [time g1 
therne /anesthat is from the 1 0",of Sancho the | Frame 
I 3**; of September:therctorc lay the nd: to the | Soif 1 
Eaft or /Equinettall port noted with E.or 40.% |ber of « 
50- in the Lembe: to haye you 11. ſtanly at orce | with 4 
wichour farther reAification both the Altitude | which 
ard bore of the Sens comming af? or Weſt, a- \yizuth 
bove the fFcrts: 0% for all or any of the dayes a- 
bove ſprcifird:!o tho parallel of any day of the * / 'Z 
eAorerl, meeting wich the edge of the Index _.. , 
Tives the Suns Atrizde in the [xdex, and the ridit 
CMeridian meocting therewith ſhower the kaure. ; 
Exam. Sortitiwerethe {econd of May, or the: 22.0f aep } 
Iuly,the paral.cl belonging torhole dates meetes Mi 
with the [:acx neere about, 22.vr.17. m, and 
there alto mectes with that point,the howre [ne td, 
of 7,2nd g,vwhich fheweth that when the Sas is 
23-3r.17.m,high ether upon the ſecond of May z 7, 
or tlic 22.0t /nly;ihen the Sw» willbe due Faſt of the p: 
TFe/r,and that will happento be at7 ofthe clocke þ; ther 
11 thc foreno. 12.3nd » Of the clocle in the at. / [9 if 
t:2ndone . 


the | 

L's . by” trom 

Pro $. Erbily, to find the diſtance of the a 27 
funsrifmng, or ſetting, any day of mia 


the Y eare, from the Ealt,or Weſt the £ 


[ 2 Hori: 
-alledthe ſuns «Amplitude. F_ 


Cay tlic Inde» to the day of the Aſereth,for the Sym 
1M:C 
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Vor- |time given,& the edge of it inthe Zimbe of the 1: 

the | Frament ſhall hew the e4mpunde required. 

the | Soif the day were the i 3%, of Ofober the num- E X49 
0.& | ber of degrees trom the points of Faf, noted 

ye | with 40. 50. untothe [ndexis 18. gr. 40. m. 

de | which is the Surs Amplitade for the given day, 

, 4 \yiz.the 13, day of OFeber, 


S 4- 
the | N mnthly, to know the ſuns Ade- Prov 


mae. 


te Tidionall efltitude, or the ſuns 


are. 


of depreſſion under the Horizon, a; 
«= Midneght here, or in any Lati- 


and 


r tude, for any day m the yeare. 


ww 15$ 


May \ Laythe Index unto the houre of 12, and where Contr: 
/* Of | theparallel of the day of the Ionerh meeteth @;, 1; 
OCke y therewith ſal be the Suns {eridionall Altitude, 
- ©  Soif it were the 13%.day of Ofober as before, Exam. 
the parallell, for that day is 11.gr. anda halfe 
trom the Eqaater Sexth: this crofieth the [ndex 
[ he 1 27.gr. which 1s the Sunnes AMersdionall Alts. 
'. £ inaethatday. Now for the Sunnes depreſſion at 
/ of miinight,here 1sto be noted, that any degree of 
ſt the Echipticke 15 at any time ſo much below ths 
? Horizon,as his oppoſite degree in the Felipricke,is 
; above the Hori<on at the {ame time. Conftr 
Therefore where the contrary parallell of the #03. 1 2, 
rthe Synne viz l L,gr.and a halfe North,mecterth with 


1me E 2 the 


Pro. 


Exam. 


39 
the Iudex in the houre of 12. that ſhall bee the 
Sunnes Meridionall depreſſion at midnight, the 
ſaid 1 3th.day of Oftober, 


Tenthly,to finde the time of day- 


ſhe\ 


TON 


| Eaft 
' the 


| VF. 2 


breake,and end of twy-light, with) os] 


the Poſition of the ſunne unde 
the Horizon for any time, 


T his proprſitson, hath reference tothe Sunnes 


depreſſion under rhe Hortz,0n,tor it iS {aid to bee Fu 


day breake or rwi-.ignt to cnd, when the Sa is, 
18. gr. under the Horizon. .heretore the Con- 
ſtruction in this wiil be thus. 

Account 18.gr.97 the Index then move the /x- 
dex untill thar degreo meete with the Contrare 
parallel of Dec/marion for the day given, fothe 
Meridian or Poure-linethat mecteth therewith 
ſhall. bee the howre of day breake required, 

So if the day were the To. of April, the paral- 
tel of Declmetien for that day is Nprth 11. gr. 
and a halfe which I ſceke out one the other ſide 
of the «/Equater viz. IT. gr. and a halfc South 
Declination,and Marke where the 1 8th. gr. of th: 
Index meeteth therewith, for there alſo is th: 
houre of day breake viz. with in' 20- im. of 3 
in the Morning, and 20. m. paſt g, for theend 
of ewi-light the ſayd 1oth, of eAprit, alſo 
the Iwdex in th: Horizon at that Infant 

| {hew 


( 
lit 


( 


+ the 
, the 


ay-! 
vith, 


dey 


unnes 
"0 bee 
#8 1$, 


Con- 


he [n- 
trarie 
ſothe 
ewith 
, 
paral. 
I. gr, 
er (ide 
South 
of th: 
is the 
of 3 
he eng 
alſo 
nftant 


{hew 
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ſheweth the poſition of he S#» under the Hors- 
zox viz, neere 48 gr. 10. m. tothe North of the 


| Eaff:but if the cy had beet erhe 13% of Otfobes 


the houre  d.-vhrecke hat het e 2 minuts before 
5. and ews 0h: world have endea 2- ms at- 
ter 7 


Eleventbly, to finde the inequal- Provts 
lite of time, betweene day breake 

and Sun riſmp, {or any day of the 
yeare aſsigned. 


By the firſt Conſtruction, for the dayes given Conſfiuc7. 


finde the time of Su» ri/ing,and by the former 14 
13 Conſtrution the bowre and time of day 
breake belonging to thoſe dayes: then compare 

gig Ja) E 
the time betweene the Sun r5/1ng and day breake of 
the one, with that of the other, ſo the difference 
of thoſe two,ſhail bee the difterer.ce oftime re- 
quired. Example. 
2 H. MM H. Af. 
* | Sum #' (rap 11 41 J6. co, 2. © ) the dis 
JC wells ions Us 0 rle one (Cf * plenne 
ow p s; &. hn Abe 
© Decemb the 1 a,p np 1 "os - oo Wa) breah#< 2.12 wheditl 
£ May th J Sam riſmp 1 at 4. 11 mr ogg _—_ 
2(29% Upntrag aw ton ft Cit 


So the difference of time betwecne day breake 
and Sunne riſing the 10 of December 1s neerc 2 
: Quarter 


= 
"yy 


quarter of an boxre longer then that of the 16 % 
of March; but more then an koure and halk 4 

loagcr betwcene aay breake, and Sim rifing the ) 
10 of AZay,thenthe 19? of 3Lorch. 


Pro. 


T welfely to fade the h21ire,ank +, 


” Alticude of the ſunnes comminy - 
upon a Declining wall any day o © 
the yeare, 

= Seemp te declinations of I tame: or Walls,arc a; 


counted from the points ot Eaft or 3e/# intix 
Heorizov , asthe ſunnes Amplitude 1s the num 
bering of them therefore ſhall bee alike , in the 
Limbe of the Inſlrument . Now admit the oeck. 
nation of a Plaine or Wall,to be 22, gr. the oppe! ] 
Con/t14. FAtion would be thus. The Index veing fer there 4 
104.15. to, you may inſtantly ice at what kowre the Sum — +» 
will come upon the Plase , for amy day inth; 
yeare;tor where the parallcl] of the-day of th 
Moneth crolleth the Index 2monglt the hows wy 
(ies , (which #nacx repretents the Plaine ) tha fr 
isthe honre of the Suns comming upon the Plam {9 
and the degrees in the /nzex gives the Sw th 
Examp. Altitude. So if the Sunne were in the Trepicked: th 
> the Tropicke mceterh with the Index almet 1 
Within 5 ar, of 9in the Morning, and at thi! jv 
Ume the S#»"e commeth upon the Plame, ant 
There the Tropicke cuts alſo the Index in 45- $'* P, 
AQ.M, 


halk 
'"g th 


,and 
mim 


* 


arc ac 
1n th; 
” NUM 
11 the 
 Deche 
 oppe! 
there 
> Sunn, 
in the 
of tht 
howrt 
) that 
Plain 
KY 
ucke 0 
almo! 
t the! 
P, anc 
F + glt 
10.0, 
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40:m.which is the ſums Altite ds at that time that 


y -wn wil glance or begin to ſhine up6 the Pt: _ 


As for the ti: c of the ſw9s contini:zance on r!: 
Plaine ( as 1s fpecthed inthe Ind: x or Tate ag 
count the Dec/i:atzon, on the other fide of the 
Eaſt puint,and lay the Irgex thereto, fo the edge 
ot it in the Tropiceeot >, will point Out at what 
houre the Sw» goes of the Plame viz. ac 6.0fthe 
clock & 38.mznecreit the dectizatt.n were Weſt, 
(as here 1t 15 ſuppoſed): whichadeci tothe time 
of the ſuns coming onthe F lame,makes g.hores 
33-m,& ſoiong the ſun ſhineson the Plaine, 


Thirtcent! ly ,» £0 friide at nhat Pro. 1 y 


boure,and «Altitude the ſun muſt 
have to be oppoſite,or pcrpendicu- 
lar toa dechning Plame, any day 
inthe yeere, 


Let a Tlaine decline from the Eaſt point to- 
wards the Sexth 2 2.97.ACCOUNT this 11 che Lamb e 


from che houre of 12. "and lay the [dex therero, * 


{0 the parallcilthat crofleth rhe /nad: x doth ſhewy 
the Suanes Altitude, and the CAHerrdran aiciting 
therewith,gives the k-vreat which time the $&# 
wil be oppotite tothe Plame; ſo bave you at one 
inltant for every Jay inthe yeare, at whit bare 
and Aleernde, the Sunre will bee oppelite to the 
Plaine. 


\ 


® % 


Fxanple. 


or 
Ci « 
bet Y i” 


Nj; 116-5 
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Tius touching che refoluc 11 of the former 13 


vſes of the aforciaid T able, or 'rdex which had re 
terence onl; ro th: knowledge of the day of the * 
Month, there arc 1 3. Other w/cs of the torcfaid I 

aex, or Table viz. the 10.12.32, 39 42.23, «17. 
16.26.27.28 29-30% Which hwveno d pendance 
uponthe (ht ot che Sn,of which the 6 firlt are F 
reſolued,only by knowing the day of the Month, 
and the other 7.arc as followerh. 


{t. At what bore the adow of an Alti- 
tude ts equall,double triple, &c.nmto it. 

2, At anyhorre ard Alttule of the Sun, 
or Azimuth, what proportion ſhadowes 
bave to thriy bodte's, 


3+The houre of the day agreeable to any Al. 
1$t4d-:,or Azummth. 

4+ T he Sts dr preſſion and Azimuth at any F 
hare of the nxght Aſſigned. / 

| 5. The howve of the diy to our eAntipoder, 

| ” (upoſing the Suns Depr eſizon under the 

! Horizon. 

| 6, eAt what houre 11 any day the Swnt 4 

>| Azamauth and /l'ituderrillbe equall, «nd * ho 

C 


k 


bow much the gAltiti:de and Az:mmb en 
will be, 


viz by knowing! the day of the Month to finde. 


2. key 


25 
' { 7:1 hat number of dry:1 will make the day 
an hoxre lomoer, 0: + IrIEp &* #7 FEMCs 
8.7 h. eq 1allitee a re in equ A moneths, 
or eqnuall number of ayes. 
©. T he degree ef the Fequitor in the Hors- 
| z2*.by ſuppoſing 7 any degree of the Eclip- 
| tiche mthe Horizon, 
10.7 he depvee of the Eclipticke 5 the Hori- 
| zo by ſuppoſing the degree of the E _ 
| #1 the E'cri2.00, 
11.The degre* of Medium Call, or the FR 
por he Ecl:pticke inthe Meridien, by 
ſuppoſing the cegvee of the Eclipticke in 
the Ejor ion, vt 1 contre, 
I2.Ttke Hovo: Cope, 0 the e degree FF hn 
0” deſcend. mt, «na the Neniyeſſima dee 
| L 4 Oat AY f——_ 
| 
| 
1 


To finde. 
oy 


11.14 hat Hnele the Eclipticke makes with 
thr Her izox ,0r the A' t1'wA1 of the Nenas 
geſfima degree ,& what Atom hit 154n 
At 4.7 heure. 


Fir(t,to finde the Preps rtion of Pro. 
4 


ſhadowes to tl ctr A [1tides 


Arif it were recured the 20 of April? at w har > 
houre ot the day,and how high the Sow: nuſt be © 
either inthe fore:9970 or ajternoone, that the ſhae 

F 3 dow 


7 


cc, ge 


36 
dow of a #241 of any A/titude, ſhali be equal[unts 
bis hight double,triple quadruple © matvple &c. Ste 
eomfera- - £4 the ind:v unto thenumoers in thi line of 
Hin7. ſadewes vitgo 1.2.3.4-5-&c. and whereloever] ON] 
any 0: thoſe diviſions in the line of m__ 
mecte with the Index :mongſt the degr ces;there 
it ſhewerh «hat hci; hethe Sz» mult have, to 
make th- ſhadowes equall,doubie,triple Ce tO the} 
Exam. AlttydeSoltying the Index upon 1 1n thelinect 
ſradowes,it mectoth viith 45-gr.in the Index: &lo. 
tigh the S#» muſt be to vake the ſhadow of a max Tf 
or any thing cquall to his height upon an Hor} 1,4, 
zontall plame:then move the Index to and fro,un-| gf t 
till the faid 45 .gr.inthe Index meete withthe pt! that 
rallel e\the day 37orth,viz the 20,0t Aprit,loihe! ang 
howve line that mecteth there ith, is the bowre of | the, 
the day that the/h44owof a Man : or 0ther Ati! deg 
eudes, will be equal to his heivthor Altitwar,uit ſha] 
neere 10,0fthe Clocke in the forexoons,or 2.0tthe} thej 
Clocke, in the af eryocyne. S 


'_ + poxe 
CI'=46 cl 

} the 
NON HOON 


= 


g7.NM. Ej10.2N « f 139. #8. whi 
© _— ; 
oy C Double. & Ci6.230 E | 7.371] 4. 23 to h 
I » | Triple. | 2 18 -6\ _ 16. 42 | Fo 17 Al 
<2 UA uplr. , ww | I 4. 2 | = | 6. 16 To 44 day 
= >vintuple. | & 111.19 15 i5. 53} 6. 02 
o<© _ | | * "= £ 6 I met 
-< S. xtuple. {Q%2- 9.27 1.2 %. 5. 424 6. 14 
&L | >ET% > 6 Ing 
E£ | Cp 'ple. 218%. 9 27Swwh]5. 37 19. 33 
* A | O07 ble [= [ SEN 6, 29 hou 
S.O | N a9 ple [ w G. 20| Uu > C. 2F G6, ; zjat 
WIND apc. 15.43} S% e. 21 | 6. 39 ; 
v- b- * I';o _ / ] | i p | V = 1 : F $3 P A: 
<3 Uigecuple. 3 2. SI) SQLS 2 £6 SB 
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Secordly, 


37 
unts : ; 
 &) Secondly, tofinde what proporti- Pro. 
ever] ON ſhadowes kave to their bodies 15; 
then at any kLoure in the day, 
Taked Azimuth,or Altitude 
wm of the Sun aſigned. 


«m4 If the boure be knowne, or ſuppoſed,move the Conſtuu- 
+, Ind:x until it mcete withthe houre in the parallel 9.15. 
O,U-\ ofth; day of the AZonth, fo the interſection of 
Pt that parallel viith the Index is the /uns Altitude, 
ole! andrhe edge of the /-dex,in the Limbe,wilhew 
wY of the Suzs Azrmnth,then move the ſndex until the 
Ati degree of Altitude intcrie t the lme of ſhadowes,{0 
2e,v12| ſhall you have the proportion of /hadowes, to 
ofthe} their bodies required, 
FS Soif on the 1 1th. of Apritl t, 7.of the Clocke in Exam, 
"111, the forrnooxe,(if the San ſhine, itwere required 
i: 1 What proportion the jzadow of a man ſhall beare 
1. 23 tohis heightzor the agow of an Airiude to the 
. 17 Altituae, the parallel thar bciongeth to the given 
i- 1+ day is necre 12.gr. arte where this parallel 


4 
5 
6, 0% , . G ' 
6. 14 mecteth with the given hore of 7. and bring the 
5 
6 
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hk 
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5. 2z Indexto it; to have you the Suns kerghe ar that 
. 2g houreviz 18.8r-26.m, and theedge of the Index 
35 jnthe Li»be of the /»ſtrument, ſhall give the 
'9, Azimuth viz 4.gr. from the Eaſt : thea [move 

; the ſndexuncill the degree of the Suns Altirzds 
dl, | F 5 Viz. 


> TA CA 
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viz 18.2r,26.m, mecte with the line of Padre; 
which wi'l be in 4, which ſheweth that at 7. of 
the Clock in the forenone the ſad 11th,of April, 
the [bagdo+w of a man,or the /hadew of an Altitude, 
ſhal be Triple to his herghr:the Like will be at 5, 


of the Clocks 1n the afternommefor equall diſtances 


of the £#n from he Merideanthe fame day, iths 
out {caſtle error, will give equall «4lrawuaes of 
the ſun,2d eqyall «rude <t che (nn doth pro- 
duce« quill padowes np01 # ertzortall Plaines, 
Conftru- Seconaly it the Poſition or Azumuh of the Sex be 
fin. 19. knowne or ſuppoſ:d, which adtnit 4 gr. from 

the Eaſt towards the Son; 5, 

Ly the /ndex unto it in che /6mbe,8& marke what 
degree inthe [ndex the parallel meeteth with, 
which is with 1 $,gr-26.m, fo hace y ou the ſus 
Alttude in the Index:then move the {ndex until y 
degree mecte withthe Line of {badowes ; {o have 
you the proportion of ſhagowes required at that 
inftant,viz Tr pleas before. 

Cno#;. Thirdly, if the Suncheight beknowne or ſup- 
Me poſed, which 4ad:nit l $.2r-26.M, account 1t 1n 
the /nd2x,and moove the [ndex until that degree 
meere with the line of ſhadowes (0 where it inter» 
ſe Icth the line of the hadower there you have the 
proportion of /badawes to their bodter at thar in- 
ant of time required, which will be rrsple as be- 
fore:ſo the 1 of®.of Apri//if the boure be 7.0r the 

Altitude 18.95.26 m, or the Azimnth 40g. 
fromthe Faſt :yward the South, the proportion 
of ſhadowe ito their bodies wall be Triple. 


Thirdly, 


> 


» 
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- oi Thirdly to finde the houre of the Pro 
rude, day aprecable toany A [titude 6: 


t 5, 
on or 4zimith, for any day of the 
che | 9 eare Propoſed. 


s of For the firſt account the Sus «Altirnde inthe cn fy 
PI Index, and move it to and tro untiil that degree 00.2: 
er. | mecte with the parallcl of the day of the 4Yontb: 
"be | ſothe Meridian that paſl:ch by that poinr,ſhal 
com | bethchoure required. 
Thus if the day were the tenth of March.the Srv F yam, 
vhat being that day inthe «£quineial,& the Al itnde 
ith, ſuppoſed to be 3 2. gr.z 7-n,this 1 t-eke Ou! UPON 
ſw: the Index and moxe the Index tiil that degres 
ly | meere with che e/Equator; fo the Meridian or 
nave ) howre Cirele that paſleth thereby is the Sewre V1. 
19.0f the Clocke in the forenoone or 2, of the 
Clocke in the afternoon, nd if you move the Inarx 
ſup- ſoftly along as the degrees of the Syrs Altitude 
ti inthe dex interſet the e/Equaror ( and fo ot 
zree any paralle!:)ſo the Meridian that mceterb there- 
OT withis the houre of the day agreeable to that 
the efltitude. 


be For the ſecond,to finde the boure Conftr. 


rhe C102; « 
gr. Of the day agreeable 10 any 
t10n > ; 
Azimuth. 
dly, At ſuppoſe it were 36. gr.3 5. m, from the xm. 


[anth, 
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South, Move the Index inthe Limbe unto this | 
Azimuth known or fuppoſed;1o warre the (dex | 
croticth the parailcl tor che day given, there the 
Ateridiar that moctech therewith. ſhewss the 
hawre hog diy viz 10. of the Clecke 1n che fore! 
30nz Or 2 11th ef ermoone 25 | B<torc. ind if you| 
move *s Inaex ioftly atong, as the index oal-| 
{cth by 2ny Azimuth in che 2 nnnde; ſorthe edpe of 
the Index (hall intert..ct the parailel of declination 
tor the day of the Afonth,in the howre of the ty 
agreeable to that Hz _ by which propoſition 
aad the laſt,G/4ſſes may be eatlly placed to burne| 
according toths Suns Az.imnth,or boure aſi ned, 


Pro. Fourthly,to finde the ſuns depreſ- 
fron, &+ poſition under the Hor] 
+0n,at any houre of the night ,with| 
the houre of the day to our Auto: 
des,vy ſuppeſmng the ſun any num- 


ber of degrees under the Hori: 0, 


Conſtru- FBythe 11th Conftrution it is faid that anv de- 

00-23. pree of the Echipricke,isattmuch belowe che Hors 
zonat any time, as his oppoſite degree 1s abort” 
the Horizon at the tame time: therefore if thed 
Index be layed tothe like parallel,on the contrary? 


fide of the «/£9quator,that mecteth with the given 
lone 


this | 
ndex 
e the 
; the 
fore | 
F you | 
- pal-| 
ge of 
v4 Alton 
> day 
/ition 
Jurne| 


igned, | 
eſs 
on-\ 
with! 
pt: 
UM- 
"Ol, 


ny de- 
Hors 


aboce® 
if thed 


nary} 
given 
{0674 


G 4x 
boxrethe interſeRion in the Jucex ſhall ſhew you 
the degree of the Swns depreſsion under the Hori- 
z0n at that howre. 


So if at 10.0f the C/ocke at night the ſaid Izrb Eam. 


of Oftoberit were required to finde the Suns de- 
preflion under the Horizon,contider the decl/mm.:15> 
en,or the ſans parale] for that day,w hich is1 1.8:s 
and a halte South, which declination I (ecke in the 
other {ide of the ef quazor, and marke where it * 
meeteth wich the howre of 1 0.unto which I laztl e 
Index,ſothe edge thereof in the Limbe ſheweth 
the /uns Azimuth to be nere 42 gr-z0.m,from the 
Senth, and the parallels interiec. ton that meeteth 
with the [ndex, gives the urs depreſſion, viz, 
neere 43- gr. and ſo munch 1s the Sun below 
the Horiz0n,and inthat poſition the I 3th of Ofs- 
berat 10.0f th (lecke at nicht, 

Butifit were required at what howre of the 
Noghrthe Sun would couch the verticall Circle 
of Eaft and Feſt under the For:i=oy, | 


Lay the Index tothe point of Eaft and marke Cry/7 1 
where about the Contrary palle! weereth with ©0224 


the Index, tor there you have both thc howre and 
the degree of the ſwns depreſſion. 


Ss the day being as before the 1.3th of OfRober, £ xam, 


& the declination ſouth 11.gr.and a halte, this ace 
count amonglt the North declmations& it mee teth 
with che /»dex in 38 m, paſt 6. the howre of the 
Suns being Weſt,and with all the ſans depreſſion, 
atthe ſame time js necre 14+greand 5 O-m« 


G Fiſt 
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Pro: Fiftly, to finde the Fonre of the 


IS. 


Cnnſtru - 


({109. ww" 


Exam, 


Pro. 
19. 


{onftr- 


(tzon, 


day toour eAntipodes, by ſup- 
p2jung the ſuns depreſſion 


under the Horizon. 


Conſider the decimation for the day, and move 
the Index toand frountill the degree of the ſuns 


depreſſion inthe / ndex, meeteth with the like pa- | 


railzl or the other de of the e/£quator 8 {o the 
bowrethat meeteth therwith 1s the howre of the day 
to Our Antipodes. 

So if on the 20'®.of April, we ſhould ſuppoſe 
th: /anto be I 3.gr-under the Horz<9n,& dehie to 
know the h-«re to our Antipodes, the parallel of 
declen: ton for that day 1s 15.gr. North, Now in the 
Index account 13-degrecs and move itto and tro 
untiil the ſaid thirteenth degree in the Index 
mere with the 15. parallel of South dechmation, 
ſo the AMerridzan that meeteth- therewith is the 
howre of the day to our Antipeder, within 2 m, of 
9.2t night. 


Sixtly, to finde at what boure in 
any day, the ſuns eA >1much 
and Altitude will be equall, 
and how much the Altitude and 
Azimuth will be, 


ove the Indexyto & fro untill the edge of the 
Index 


: 


) 


| 


> 
| 


Index meete with the parallel belonging tothat 
day, in the ſame Number of degrees that the end 
of the /ndex in the Limb: from the point of Faft 
doth; ſo have you the degree of the Sun Azimuth, 
and eMlritudeequallthe one to the other, and the 
Meridian meeting with the Index in th: parallel of 


» the given day, ſheweth at what &oxre that 


Azimuth,and Altitude will be equal. 
So admit the /#» to be 18 the 7 roprake of 5, the x v am 

Index being moved to and fro untill there be like 

degrees inthe [ndex,and inthe Limbe,wbich will 

be neere 16. gr.45. mn, and 'there the kowre that 

meeteth therewith is 12.m,after 6.in the forenooy, 

at which hoxvye the eleventh of /aye, the Song 
Azimnth,and Aliitnde,will be equall v1z.neere 16, 
9£r-45-m, as before. 


Seventhly,tofinde what number P,,, 
of dayes any time of the yeare, 20. 
willmake the day an 


hoarel 0Nger Or ſhorter. 


eAceount 7.gr.and a halfe amongſt the Meriah* cy, 
an:from the given day in the Ka/l-«xder, and not© 69,27. 
the day of the CA/onth againſt it,ther number the 
dayes betweene that day and the given day, and 
you baue the anſwer, 

So it the day were the laſt of Febrnary, or the Exam; 
firſt of arch,confider the Suns ſettmms that day by ; 
the Inftrument,which is 49.m, paſt 5.chis dewb/ed 

G2 makes 


a 
G AS. 1 . 
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makes the [cngth of the day, 1 houres 2.0.mthen N 
from the laſt of Febraary account 7-gr.2ndahalfe f defin 
andit will point out the hifceenth of AZarch at | prim 
which time the Sun ſereth at 10.m, palt 6. which | riſ"g 
doubled makes 1 2 houres 20.m,fo the fifteenth of | the 
March, the l-ngth of the day is an home longer | again 
then it was the firſt of /{4xch; and the difference \, cauſl 
of time only but 15.dayes, but if the number of | from: 
djcs were acconnted to or from the Sancentring | agau 
into thy Tropicall ports, it wiil be more then 25, | mots 
daycs before the day will be an howre longer or | neer 
ſhorter. tyra, 
Soif from the tenth of [ane we ſhould account | then 
7.gr.and a halfe a;mongl rhe /Meridians from that | of ry 
Meridzan that mecteth with the tentb of Trene, it | conn 
would f2}l out at the : 55, day of [u/y, at which } of th 
time the day w:i! bo 3n hcare thorter then it was | fam 
the tepth of [une, and the intervall of rzme more cegr 


then twiſe as much as the tormer viz. 39.Cayes. | Echp 
+ ONE | 

E:ghtly,to fine th: inequalitie of | 8 
time,in equall » FT onnthisor mos 

w ' Me 

equall number of ayes. Par 

| and 


This prepoſition at the firft ſeries as a Paradox, calc 
yet by this Inſtrument may eafily be reſolued, and Caul 
{o conſequehtly from Nur bematical principles Inf: 
demonſtrated,not onely the incqualitie of equall } num 
Months, but. alfe the incqualitic of X,arurall of d 
GAYES F 

Taw 


45 
ken | Nowa day naturall according to the general] 
alfe f definition 18 One revolution of the ©Af£gquator or 
h at | promwwm mobile , that is from /w» r:fing to ſu 
hich | ri"g:or it 13 the time wherein the ſ#» paſſeth by 
hof | the Meridian, and commerh to the Meridian 
1ger | againe,commonly taken for 24. houres ; but be 
ence \ cauſe that in that intervale of r-wethe ſun paſſog 
r of | from the Aferidian and commeth to the Meridian: 
ring | againe,the Sz moves according to his N atwrall 
25, | motion ( ſecnndum antiquiorum traditwnem ) 
r or | neere adegive mote or leie ; therefore the Aa- 
turall day ſhall be ſome what longer or ſhorter - 
otnt | then 24.howres, viz.by ſo much as thedifference , 
that | of reghe aſcention of that clegree of the Eclipticke 
e, it | comesto that the ſ## is irzand ſeeing the degrees 
hich | of the Ecliprrcke amovgſt themſclues have not the 
was | fame aifference of right Aſcention that the other 
nore degrees have,(notwithſtanding the degrees of the 
jes. | Eclpticke amongſt rhem(clves being equall the 
| one to the other )the /#1, 9181507 ender thoſe de- 
| of grees being ſometimes quicker, and ſometimes 
' flower, it will neceſſarily follow that the ſun will 
)Y move more or lefle untill the #» can teuch the 
' Meriaian, which 1s the limit or tearme of the 
ſuns diurnallrevolution as betore : this difference 
and inequalitie of time in vaturall dayes may by 
dox, Calculation be given from day to day, but be- 
,and cauſe itis ſo inſenfible little in a day,bardly by an 
ples 1»ftrument of this nature can be ſcene, butby a 
quall } number of dayes,compared with another number 
urall of dayes it will evidently appeare. 
$2, if it were required how mnck the CHonth EX4aM, 
Ilow © 2 | of 


46 
of December islonger then the Month of Aferch, th 
inthe firſt of which months the ſ»9s motion is | op, 
quicker, being about the Perigewm then at other | th, 

Conſfly n- times,now toth of which months have equal num» | th, 
749.28, ber of dayes,viz31» | rig 


&| £4 
* © Fbeginnin $0.0-% the difer. of right 6% 
ſe £ and BL of Mar.) * aſeention for he T9 39. = 
WS Lending A Viz. 19.30. ) Month of May is e& | 9 
v £«n Y 
=y [>] a * " U » 
&'S Cbeginnin » 3. 9 rhe difer, of right if =o | 
V FT 1 and . "96s np [VET for ve F444 Wy, l 
7 Gending ; 292-73 Month cf Dece,is -Z 


which 5.gr. being converted ' into time by 
allowing 4 minitstoa degree makes about 20, 
m,and ſo much is the Month of December longer 
then the Month of March,notwithitanding both 
ef theſe Months containing equall number of 


daycs, ) ons 


| qu 
Pro, Nnthly, to finde the degree of jp 
22. the /Equatorin the Horizon, by 


Juppoſſing the degree of the a 


Eclipticke in the Horizon. 


Notaties Ifthe degree given be inthe Northerne part of 
the Ecliptike,the oblique Aſcenton 15 lefſe then the 
right Aſcentio» vel contra, Get therefore firlt the 
right Aſcentzon of the point given by the ſixt Pro. 
ad the differeace of Aſcention by the 2. Pro. ” 

Nat 


Conn lfrus- 


62:94 CJ. 
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ferch, | that taken from the right Aſcention gives the !e- 
on 81 gree of the e/£quinettiall in the Horizon, but if 
other | the given degree had beene in a Southrez {1gne, 
NUM} the difference of Aſcevtion rauſt be added to the 
right Aſcentzon, ſo have you the degree of the 
, e/£Zquator inthe Horizon. 


| Tenthly, to finde the degree of hs p 
the Eclipticke in the Horizon 
by ſuppoſing the degree of 


rence be 
theſe is $-gr- 


- 


the diff: 
twecaec tl 


me by 

ut 20, OR {lt 
longer 4>(0 : 
oboth ge 1TO0NLS%O0R 

ber of | 


Thi is butthe Conuerſe of the former, onely c,y,5;;.- 
f conhder the correſpondent quarters of the £=#i2. 30. 
| quinsiall tothele of the Aclepricke. 


of | 
;,| Bleventhly,tofindz the degree of Pro, 
I . _ * SO 24» 
Medium ( i, or the degree of 
the Ecl pticke in the Meridian, 


Fart of by fupp Jing any degree of 
nenthe the Eclipticke in 


;r(t the ; : 
erm the Horizon. 


, 
. _ Secke the degree of the » £4uator in the Ho- Conſtru 


112.00, 6150.31. 


ce 


£ 


'e 


Conſtru- 
(ion.23. 
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riz#n,by the 22, Pros ſubrrat,90.from it (if th 
Numver be too littleadde a whole Circleto it) 
then the degree of the Eclipricke oppolite to the 
remainder,is che Anſwergbut noterhat it the re. 
mainderbe bervyeene 2 79.and 360. the oppoſite 
point belongs to the laſt Luarter of the Ecliprits, 
it che reminder be bet:veenc 1 80.4nd. 270,then 


it reſpeRs the 3 quarter of the Ecipricke, if the] 
remainder be becw-en: 9o0.and 1 $0. it hath refc.' 


rence to the ſecond Quarter. &c. 


Butifthe degree of the Ecliptich 


in the Horizon were required 
by knowing the degree of 
the in Ecaptiicke the 
Meridian. 
This,ls onely but thz converſe of the formers 


is thus performed firſt ſeek the right Aſcenuoot 
the given degree of Medinms Cali, 8& adde there 


to go.gr.by accounting it from the former righ! 


Aſcentiow,& note the ſens place oppolitthertotor 


the diffcrence of A4/cention of this laſt degret' 


being ſubtrated from the former degree of the 
eAEquatey 1n the Horszon, if it be a degree ot the 


Soutbren ſigner(otherwiſe Adde)gives the degre;, 


of the Ecl5prickg 10 the Horizon demanded. 


T welſth) 


—__— 


\ 


y! 


(if th 
'00 Ut 
tO the 
the re. 
»olite 


Uiptity, 


J_n_ G 


o.theny 


if thel 


( 


hretc.! 


Bicke 


d 
f 
) 


mer. 
remtio 0! 
e there- 
er right, 
ertofot 

degret' 
e of the 
< of the 


l, 
welſth 
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oribe degree Aſccndant,or de- 
ſcendant and the IN. ona- 
geſſima degree at 


any honre. 


Firft,note the right eAſcention for the day pt- 
ven according to the 6, Pro. which is the degree 
ofthe equator in the Meridien, at 12+ of whe 
Clocke, unto which degree adde 90. ſo have you 
tlc degree of the Equator 11 the Herieon at 12. 
of the Clocke. Then conſider how many E5wres 
the given howres wants of 12.07 is palt 12.wvh.chk 
converted inwo meaſure aid accountea £ af/ ward, 
or Feftward, according to the howre giien trem 
the former points of the e/£guator tu the Hort 
zen at 12 will give the Gacoree of the eAcguator 
in the Forrzor at the boxre propoſed, ther: Ly the 
23+ Pro.I ſceke out thedcegrce of the Ect:prie ke 1n 
the Hor1z6 antweral le tothe degree of thee/3 guar 
tort have you the degrce Aſcendant from wt.ich 
accou.' $o.gr.or 3 fones.tC have youth. dcgice 
of the A onageſſio:9 porntin the Horizon but it y Ou 
reckon 6. tg s ftream the Aſcenaenr,y ou have the 


: degree, deſendentdegree of the Ec:ipricke inthe Beſt of the 


Horizon. 


Tho tent !y, 


1 


| Tmel/tbly,to finde the Horoſcope P10. 


25. 


Cenſus 


0:2043J-+ 


ci 


TELE D 


FO 


ſo h: 
T hirteenthly, to finde wha tin 


Angle the Eclpticke makes with| , 
the Hontz0n, or the «Altitude | bu 
» ) vat! 
of the N(onauiſſima degree | the 
of the Eclipticke,above the rw 
Horizon,and what Az1- wh 
muthit 15 17 at any \ 36 

houre. 


According to the laſt Pro. finde the degree 


" eAſcendant,and the N onazeſſmadegree, then by ' 


the 24. Pro. finde what degree of the Eclipricke 
is in the Meridian, Anlwerable to the degree of | 
the Ecliptiche 1n the Horizon, fo ſhall you know 
on which ſide of the Meridian the I 2nageſſin 
degree is,& how far from the Mersdsan, then if } 
Index be layed upon the hoxre of 12, where the 
parallel of the Nonageſſima degree croſicth it,that 
ſhould bethe height of it,if it were in the A/eridi- 
ax;account therfore from the 7eridi;n or houre 
of 12.in the e/fquater, thenumber of degrees 
berweene the Nonageſſima degree,and the degree 
of the Eclipticke in the Mertdian,& marke where ) 
that CAeridian meecreth with the paralicl of the 
of the Nenageſſima degrie lay the leder thereto, 
ſo 


—_ 


ol 

ſo have you the Altitude of the Nonageſſrmadegree 

h in the Inaex, and the Az4mxth in the Fiorizon, or 

"Dat Limbe of the Inſtran ext, 

vith There are yet the 48. 49- 50. 9+ 13+ 14. 

| and I5th, uſes of the ſaid /ndex OT able, wl.ich 

ide ' haue no relation to the /wns fight or ob(cie 

y vation in there operation, and reſolutions, and 

'P ! ſhould have followed thele 26. uſes that have 

: beene delivered-but I referrethem tothe end of 

x this Traat; as for theſe uſes of the Inſiramene 

which depend upen the Swns fight, or ob{crvati- 

on they are theſe 13 following v22z.the 1.3 1.46, 
36,7.2243+5+34+11, 43and 8Þ. 


egree 
en by 
P;ocke 
ce of | 

know 

{[ima 

nity 

e the H 2 viz, 
(that | 
eridt 

1oure 

gICES 

egrce 

yhere ) 

F the 

reto, 


ſo 


—_ 


$2 
' { 1.7 be Swn, or ſtarres Altitude abovethy 
| Horizon at any time. | Fi 
| 2.T he houre of the day,and Azimmh of the 
ſun. 

| 3+T he Meridian Line npon any appearance 

| of the Sun. | 

| 4.Theſit of a building, or coſting of @ place, ) J 
5. The Suns Azimuth, and howre without | © 


Obſervation, _ 

6.T bewvariation of the Needle, the 

| 7.T bt Latitude of a place, or heagbt of the I b 

| Pole above the Horizon, and 
2,The Suns Azimnth, and Altitude at ay | |, 

= hogre. Ind 
= | 9.The vncertainetie of time, by noting the | |, 
Q < (badow of th:ngs. tha 
YN 1 10.The Onarter of the yeare and day of hs 
- the Memb, with the houre, Azammh, ) |, 
aud the Meridian line, ver 

'| 11.Inſt«ntly the houre of the day, the || ,,, 


Azimnth,and Altitude ofthe Sun: with | F 
the Meri izonall lme,without obſervation | har 
or fight of the Sun, by knowing the Pre- | (1p 
porticn berweene the length of a ſhadow | the 
por aHorizomal Plaine,andthat which | the 
d19 caft the ſhadow. 
12.TheDeclnation ofa Walt, by ſeeing the 
Sun beginning to fſoine thereow or going 
from it. ( 
13.The Declnation of a Wall, the Sus ' 
Tl Ping thereon, 


4 — * 


-—  — — 


l 


"— 


- 
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| Firſt, how to obſerue the Sun, or Pre, 


/e the 


of the - 

FA ſlarres eAltitude above the 27. 
ns Horizon at any time. 

_ ? Lift up the edge of the /nfrument to the eye, Conſtru- 


ſothat the ſight which is at the Limbe or Cor» &ion.z5- 
cumference of the 2 nadraxt be next the eye,and 
the /nd:x ro hang perpendicular and to play caſi- 
f the ly by the ſide therof:then move the 2uadrart up 
and downe untill you may through both ſights 
ſee the (enter or midle of the Sun,or ftarre: lo the 
Index in the Linde fhall fall upon the degrees of 
the Sx or ſtarres eAltitude above the Horizon at 
| that time, Or without looking at the ſww,the Ab 
aa) of | tirude thereof may be thus found: hould the 2 «a- 
muth, ) 4:4 that the Index may hang perpedicular,or be 
vertical as before, then move about the Inftru- 
| went untill che edge of it be oppolite to the body 
2 7 of the $#n. Now ſuppoſing the Inſ{rument to 
v419% | hang thus upon his ( enter, ſoftly lift up the edge 
e Pre- | thereof which is towardsthe Saw,untill you ſee 
adm | the beames of the ſu* paſſe through both fghrs, 
which | then the Index in the' Limbe fhall give the ſwn; 
Altitude a% before. 
ng the 
r gorng | 


At AY) | 


”g the 


Conſtre 
&10.36-+ 
”, the 


»:with 


Secondly, 


\ 
6 Su" 
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Pro, Secondly how tofinde the houre of 
23 the day,and Agmuthof the 
9un,upon any appea- 
rance of the Sunne. f 


[| 


CA D 


Co/Fru- By the laſt Dro, obſerue or take the ſuns Altitude| 
f%:2.37. and account it on the [ndex, then ſeelke for the 
parallel of the day of the CHonth for the day pre- 
ſent,& move the /»dex untill that degree of Al-| 
tude in the edge of the Index mecte with the} S 
parallel of th: day, ſo the Meridia that meeteth! Co 
with that degree of Altitude in the [ndexyſhallbe! tot 
the houre of the day required, 8& the edge of f h-} grc 
dex in the Limbe of the I»ſirument, ſhall likewiſe\ the 
thew the Suns Azimmth belenging to that houre.! Lu 

So if upon the laſt of AuguF the Suns Alritudein} fro 
the forenoone ſhould be obſerued and found to be! per 
30-gr-& a halfe,ſceke this Altitmde out upon the} the 
Index & move the Index untill thedegree of Alt-| wh 
tude meete with the parallel for the day ofthe} and 
Month given,viz,the fift parallel from the e/£que} the 
ter Northward (Go the bewrelinethat meeteth alſo! and 
with the 30,gr-& a halfe in the Index, is the howe, tern 
viz.necre 9.& that ſhall be the bore of the day at! the 
that inftant,& the edge of the /ndex inthe Ly. ©dg 
cutteth neere 35-gr. and 30.m, from the point 4d: 
of Eaft,towards the South, and ſo much is the. 7*/ 
Suvs Azimuth at that time, . ben 

Thirah, 


4 


CXAD, 


35 


©"""NY 2 
x | T hirdly how tc fnde the \Jeridi- Pro. 
| an line, and th? true points of 


| Non, South,Eajl,and I, [i 


Hpon any appea YAance 
lritade, of the 8 Wines 
or the 
y pre- 


| Alt) According to the 27. Pro. firſt oblerue the 5... 

th the} Sns »Alitude above the Horizon, and by the latt 0iv.; - 

eereth} Conſtruction finde the Suns Aurmmbh agreeable 

hallbe] tothat Alrirnde:let the Index and relt ac that dc- 

f 5 be} grce, and ereft the prependicular at the cnd of 

kewiſe the index, then houiding the plaine or f:ce of the 

houre.! Zwadrant parallel to the Horizon,move the 1n- 

tudein} ſfrument Circalar untill the ſhadow of the (aid 

d to be! perpendicular fall by the fide of the [ndcx,and 1o 

on the; the hower line of 12,0r the edge of the Inſtrument 

f Al-| which is parallel unto it ( which is the North 

of the! and ſouth cdge of the Inſtrument ) {hal repre{ent 

AEquel the ©Meriazan line, and pointer our the Noth 

thalſo; and Sowrh in the Horiz9m of the world by the 

\e haws! termes thereof, and the other itraight edge of 

day at! the Juſirument which is perpendicular unto that 

Liwh <dge is the( Eaſt and eſt edge of the [u/trvrent) 

> point) 4d deno:eth or ſheweth the line of £a#t, 21:4 

4s the, Peſt inthe Horizon, cf the world. But this may 
' be moreaccurately dons if you place ths backs 

Thirdly, H 3 | of 


4 


Conſtru- 
Aion-39. 


of the I=ftrumert downe vpon an Horizontal 
plaine, and the edge of the Index being at the de- 
gree of the ſuns Azimnu:hoblecved,and the per- | like di 
pendicular ereftcd at the end of the /ndex as be- 
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fore:thin moving the Iuſtrument as 1t fo lycth 
re-then moving ft \ Fo 


untillthe ſhadow of the perpendicular fall by the 
fide of the Index,ſo the Meridian of the Inftra-7; 
were, ſhall be in the Meridian of the World, and | 
every point and degree in the Zimbe of the 7x- 

ſirument (hall point out,and be oppoſite, and r | 


preſent his like degree in the Hor5z0m of the B 


world. 


But here note that this ( 0nſtrafticu ſerves on- 
ly but for the forenoogc obicrvation ; for if the 
praticebein the afternone, the way to finde the | : 
Meridian line may be thus. Having found the 
ſuns Azimmnth as bcforclay the Index upon the ce 
houre line of 12. and cre& the perpendicular } 74 

atthe end thereet,and move the Inſtrument a- | 
bout Circu/ar,untiil the ſhadow of the ſaid per- 
pendicular fall by the {ide of the /ndex:for then 
if the edgc of the Index be moved unto the ſwnr } | | * 
Azimmh before kno-vn, the edge of the Index | © : 
ſhall repreſentthe AferidianlincyS g0.vr. farther 
ſhail be the point of Eft, and th= (enter of the | 
Inftrumentthe point of Weſt, therefore if upon fol 
the plaine that the »ffr»ment lies upon, you make > 
a marke at the edge of the /ndex which is inthe 
CMeridianas betoregand another marke right un- b 
derthe Center, and ſo place the North and South | 


. nd 
edgc ofthe 1»/-ymevc unto theletwo pelats:then | F 


ds 
every : 


| 57 

utall every degree in the Horsz0u.or Zimbe of the 7z- 
dc- | frament,thall point out asbefore bis oppol:te or 
Per« | like degree 1n the Horizon of the wer d, 


a] Fourthly, how to fide the ſit 71, 
7 of a Building,or Coſting of 59. 


Is- A place. 


By the laft Pro. finde out or draw the fer; an 
ine,and place the North and Semth cdge of the PO 
Infirument unto it; if the Paulding or Place |y 
the | in the Eafterne ſemev ele of the world ( but if it iy 
the | io the Weſterne ſemecirele,then let the Eaft & #"c/f 
edge of the Inſtrument be placcd upon the 27c75- 
ts ; dian line){o the eye being over the Center of the 

| Inflrument and oehoulding the place,letthe Index 
' be moved untill it be alto with the viſual line cL- 


ere | 
wn | {erved bythe eye, that is oppoſite to the place ,fo 
"ra the edge of the [nd:x. from the Cardinal PO:rrs 
1. |, ofthe [»ſfrnwent inthe Limbegv1in, tromibe Ef? 


| or eſt, Nor;h or South,ſhall ſhzw the bearivo of 
her, that place f 0 reſpet of tl ! 
he | hat place ftiom you, in retpect of the Carg-1.3/? 
points of the world in the FHeorizan:but if rwy 
fights be placed atthe /naex (which isaccorci:i;; 
ho to the deſcription thereof ) then may you ob- 
{ervethe place through the fights of the Index 
by letiog the Iaſframent reſt, and moving the 

wth - I . 
[ Index to and fro unci'l y ou ſeethe obieR, fo the 
cdge of the Index in the brabr,ſho!! point out ihe 

[ 


. » 
| #{ wt F 13 


om 


Pro. 
31. 


Contru - 


fio.41. 


58 | 
bearing or Poſtion of the place from yon in de. 
grezs tremthe Ea/t Weſt, North, or Somth, & ac- 
CONNtiNg 1 TLegr. and 4 2s often as you can in 
theſe degrets, obſerved : YOu! have the point 
of the Cempaſſe vchich the place, or obicCt beares 
ſcom you. 


Fiſtly,to finde the ſuns Agtmnth, 
and houre without 
evſervation. 


The Meridian lixe being oravine firft upon a 


plaine according to the tormer direRions, con- | 


ſider if it bc in th: forenoone or afternoone;it in 
the forenone,thcn let the North, and Sewrhedge 
of the In/lrxmr»t be placed unto the Aferiaien line 

but if it be in the afternoone, then ſet the edge of 
Eaſft,& Weſt of the Iuflrument,unto the Aferiaian 
line, andlet the Infrwment reft there, ther: cret 
the perpendicular at the end of the Indvx,& move 


the Index avout untill the fhadony of the perpen- | 
dicular f.}l by the ſide ofthe [»dex,fo the cdge of | 
the Index willamongſt the degrees in the Limbe | 


ſheiy the Saws Azimare at that time; and where 
the edge of the Ixdex meeteth with the paraile! of 
the day of the Aſfonth that i3 the bowre of the day 
at that time, Bat it the Axs be xeRitied, then there 


1s noneede of a Aderidran line to be drawne, for | 
this /r/irwment will wich great facilitic finde ove 


his owne Meriaianby moving it to and Fre untill 
the 


the fh3 
the Ce 
houre | 
thattl 
lo ta 
ioftan 
\ cuttin 
there 

oft 
Mars 


| 


| 
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the ſhadow of the perperidicular wiiich is crer 
the Center of the Inframcant, intcricct the fare 
boure in the Parallel of the day of the CIoneh, 
thatthe Ax» doth amongſt the Common bovrer: 
ſo that hewve ſhall be the kowye vt rhe day lor that 
iftaut,and the ſhadow of the ſaid perpendicu'cl, 
cutting the Liwbe,or cxrended unto it, Cuth 
there ew the Suns Aziaenth,and tothe Alerzct 


awofthe Inſtrument 2t that poſition, ſhel be in the 
Maridias ef the werld required. 
Sixtly, to finde the variation 
Pro, 
of the needle, : 
| By the twentic nineth Pro.vpon an even 71a ne 2 
| parallel to the Horiz.mn draw the IMeridirn line, Conf 
place the Nerth & Senth linz of the (ard cirealy . og 
over the ſaid Meridian line. lo the Number of de- 20.42» 


. Dy” — 


Eo 


grees that the Needle cutterh in the Card trom 
the North and Seuth line of the Cara,that (hal! be 
the variationof the Needle required;or her ie It 
may be found thus: Necre unto the {r»ter of the 
Index,apon the Index may a {mall Bree pinre be 
ſoplaced that itmay beereRted perpencicu)ic to 


| the Center of the Infrument and haite 6ninch a- 


bove it. Let a Needle by placed upaa this pinae, 
then lay the £af,and Weſt cdge of thi In/?» narere 
tothe CMeridianline, & when ihe Needle reftetlt, 
move the [dex, untill the edge of it be Gi» 
reMly under the I eedle fo the edge of the 
Index; in the Limbe of the {ſirmument, ſhall 


By DOun 
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pon cutor thew the Needles variation required, 


Pr. F2yenth!y, to fine the Latitude 


33" 


of a place,vr the Peles tight 
abgve the Eortzon. 


Confirs” Fr f,draw the Meriaian bnevpon ſome plaine 
642.43. by helpe cf the 38. Conftrattion, then ere the 


prepeadiculr atthe endof the /ndex, and place 
the XN erthand South edge of the inſtrument, to 
the 4eridien tinalo drawie upen the plaive, and 
move. alſo the J1»d:x untill the edge thereof 
touch the houre of 1 2. let the Inſtrument reft at 
this pofition, then marke diligently about noone 
or 12.0t the Clocke when the ſhadow of the 
perp<:1di cular doth fall by the edge of the /ndex, 
t5r then the ſu# is in the Aeridrangat which time 
according to the 27.Pro.obſcrue or takethe ſexs 
kejnht (which is bis Meridian Altitude for that 
dy )and by the 3. Pre. finde the Suns declination 
a:ceai:le to that day.and adde it to the Sus, 
e11eridionall Altt4ge oblerve (it it be South de- 
chaatioz,otherwiſe ſubtrat it from the former 
Meridionall «ltittde,)fo have you the height of 
the e/Egminetlsal above the Horizon, that taken 
rom 90.gives the depreſſion of the South Pole 


| 


Jo 
| Alrit 
NATION 
gr.an 
cord) 
$0.0 
\ Hors 
' thed 
ML 


uader the FHorizew, which is alwayes equall ts | 
the elevation of the MNorch Pole above the ? 


Bhortt91, 
$4 


| 


Gr | 
ired,. | Soifuponthe tenth of Aprit, the Meridian Exams 
| Altitude ſhould be foung] tobe 5 o. gr. the Decli- | 

1(e | #4tion belonging te that day by the 3.Pro.is 11, 

2r.and a halfe North, which being ſubtrafted/ac« 

if | cording to the former direions)leaves 38.gr. 

| 30.m, the height of the /£quinera/labove the 

\ Horizon: &that taken from go. leaves 51.gr.z0.m 

the depreſſion of the South Pole under the Hors- 

l>ine | ##:0r the elevation of the I #1th Pele above the 

> the | Herizen, forthe height of the e/£quinettiall 

Jace | knowne,the Complementthercof is alwayes the 

+, to | Latitndeof the place,or height of the Pole: and 

and | here note generally that thc height of the Poſe aud 

reof | vEquinetiall together, doe alwayes make a 

R at © nadrart or 90-gr. therefore the hej hr of ONE 

one | of them being knowne,the height of the other is 

* the | alſo knowne,and further here nore that if the /ave 

d-x \ have North Declination, the ſun is ſo mych 

ime | higher then the «/£quinoQiallat none that day, 

ſons | byſo muchas his Declination cometh te, butif 

thar | the Sz have South Dec/inaryos, then the Saw is 

tiow | lower then the «/£quineRiall that day at noone, 

Py, | by ſo much as bis Dechnation cometh to, 

> d,.. | by which you may eaſily gcther when co adde,or 

mer | ſubtia& the ſuns Declinatio to, or from the 

t of | ſuns Mevidianall Altitude to get the height of 

ken | «/Equater which knowne the Foles height cannog 

Pele | beunknowne. | 


13 Eightly, 
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Pro. Eightly,tofinde the ſuns Aimuth N 
34 and Altitude for any houre. tic 


confras AMarke where the parallel for the day of the 
79.44. CAHonthmeeteth with the given howre, and bring ) 7, j 
the edge of the Index thereto, fo the degree that | dow « 
the cdge of the /ydrx cntteth in the Lomue of the | (ch 
Inſtruxzent,that ſhal be the Suns Azimmikand the | (211 
degree that the howre curteth in the Index, that | and C 
ſhail bethe Suns Alrirade required, obſer 
$o,if uponthe temth of December at nine of the palls, 
ay, Clocke in the Morning,the Sw#s Azimmh and | Jie 
Altitude were required, marke firſt where the | gent 
T ropick of Capricerne ( which isthe parallelfor | pafla 
thatday given ) meeteth with the given howre of the 
nine,and bringthe [nazx thereto, fo the edge of it | ping 
inthe Lsmbe pointerh out neere 40.gr.and a halfe, { 7exi 
& {o much 1s the Suns Azmmath,from the South, | (hall: 
at nine of che C/ecke in the forenoone, the faid | fame 
renth of Decerwber, and the bowre lins meetirg | x6 
with the Ina:x, ſheweth neere 5.gr.25-m. (o | tenth 
much 15 the ſuns Altirudgat that time;now if you | forer 
move the /ndex oltly along, as the edge of it | the $ 
paſleth by any hexre for any day of the yeare, ſo | was: 
the edge of the Index in the Limbeof the I»uſfr#- | gilt 
ment ſheweth the ſuns Azimurs,and the inter- | bur ; 
ſeftion of the parallel with the Index ſhall | 4:4 
thew the Suns Altitud: belonging to that howre. f 16.1 


Nanthly, fort 
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| Ninthly, to ſhew the uncertain- ,, 


tie of tume,by noting the ſhadow 


of things. 


- Iris uſually noted by ſome, that when the ſha- 


' 


dow of the edge of a Wincoiw, Dore, Wall, or 
ſuch like, ſha]! couch ſuch or ſuch markes,ch;at 1t 
ſhall be then ſuch, or ſuch au houre of the day, 
and ſo conſtantly to hould for all the yeare, this 
obſeruation is farre from truth, and the princi- 
pallsof Aſtronomue (and may be eafily contra- 
ditedby ſuch which have but indiffereat judge- 
ment in the Nature of ſhadowes, and the Ss 
paſlages by the Meridianrand yerticall Cxcler of 
the Heavens, for by hew much greater the pro- 


| pinquitic of the Suns approchinent is unto the 


Zenith, or vertical point, by ſ@ much the more 
ſhall the houre or time be various in onc and the 

ſame Azimuth. 
$0 in the laſt Fro.the eAzimwuth of the Sx the 
tenth of December, ut nine of the Clocks 1n the 
forenoone, was found to be 40.gr-and a halte,and 
the Swns diſtance from the Zenith, at that time 
wasneere $4.gr.35-m, Now admitte the Sws 
diltance from the Zexsth the tenth of 5s 1were 
but 32.gr.35-m, the Sunne being in the ſame 
Azmymuth,the houre would be haltc an houre pat 
16. For the Index being layed to the bowre of 9. 
inthe Tropicke of vs. (which is the Suns parallel, 
for the ſaid tgnth of December, ) 1nd it cutteth the 
parallel 


Ex4#5 


64 | 
parallels of the Swns Marion in the incqualitie of , 
" time,and ſo the complement of che former 3 2.gr 
' 25-m,1n the /»dex,meecterh with the Troprcke of 
S,( whichis the 5» paraliel for the tenth of 
1#*s)ia halfe an houre patt 10. ſo taat it evident- 
ly appeares,that the Madow of a perpendicular 
thing 0#. ths tenth of December,denoring the bowre7 
of the day to be g.of the Clocke,the ime ſhadow 
the tenth of ſwve, ſhall repreſent halfe an houre 
pait 10, ſo the error ſhall be an houre anda halfe; 
but if you move the /»dex unte the houre of g, 
belongingto the tenth of 1#e, th: Index ſnail 
point you out in the Limbe neere C$.gr.of 
Azimuth tor that hewre, which at g.of the Clocke 
the tenth of December,was but 40.87. & 41 haite, 
ſo the diffcrence of «Fzimerh in one and the lame | 


houre,ſhall be 27. pr.anda haitc,& the time as be- | 


fore, an houre 2ad a halfe: which differences are 


ſuthcicnt roconfiree the point. 


Tenthly, to finde the Quarter of 


Pro, theyeare,and day of the month, 


36. if it were forgotten, 
Conſtru- : 
101.46 - 


eA: any appearance of the Sur by the 27. Pre, 
take the Sans Altitude, then place the 7orth and 
Southecge of the Inftrum:1:t unto the Meridian 
lins formerly drawne (if in the fore- 
noone) otherwiſe place the Fa#, and 
Wet , cdge of Initrument to the CMeridian- 


line 


| 
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» of &ne,and erethe prependicular at the end of the 
2.0  1ndex, then moove the Index to and tro untill the 
- of ſhadow of the prependicular fall by the {ide of the 
bh of naex,{o the parallel chat meeteth with the degree 
ent. Ofthe Suns obſcrued Altitude,in the edge of the 
ular Index, parallel in the Kalender that ſhall ſhe 
0774) the day of the Adorthrequired, 
low Soif, upona certaine day inthe yeare the /7#45 £xam, 
re | eAliarnde were obſerved aud found to be 36,pro 
alfy; | haviog placed the edge of the /n/trament to the 
fg, | Meriaianline,and redtifed the Index, then move 
ſail | the ndex, untill the ſhadow ofthe prependict lar 
»r.0f fall by che edge of the I»/ffrument, lct the {nf 
\cke ment reſt at this poſicion, and account the fu; mer 
alfe,  36-gr, upon the /nd.x, which degree mcetcih 
ame | Withthe houre in the e/f£qn-ror,and allo that in- 
$he- | terſeAeth the Kalender,in the tenth of Aſarch,& 
$are \ thethirteenth of September, but which of theſe 
| dayes iS the day of the CHonth, the next dayes 
obſcruation of the Su» uponthe ſame houre will 
p of hclpe you, for if the ſans Altitude befound to bc 
reater thenthe day of the month inquired after 
h | it was the tenthof( Aferch, becaule the ſun from 
? | the temthof December unto the cleventh of /ure, 
doth every day at one & the {ame houre, aſcend, ) 
but if the Suns eAlitude be tourd to be leſlie then 


Yar the former dayes obſervation ſpeci tied was, then 
idian the day required, was the thirteenth of September, 
ſore. becaule that t Om the eleventh of lane, unto me 
had tenth of December, the ſuns 4 ritde every day 
tans doth ſenkbly diminuſh at on: and the tame houre, 
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Zet here is to be noted that if there be no 
Mcridionall tine, then the prependicular over the 
Center andthe Ax# of the /ndex being erected, 
place downethe backe of the In/?rument uponan 
Horizontal! plaine,and move the [»/trument coand 
fro, untill the ſhadow of the Ax& meete withthe 
ſame houre below the Tropicke, amongſt the com- 
mon houres,that the ſhadow of the prepeadicular 
over the Center of the :1»/?rwment meeteth with 
on the face of the Inſtrument, for then the parallcl 
that crofleth or mecteth with the /hadow of the 
prependicular, andthe howre,willin the Kalender 
ſhe the day of the Month required, and ſo then 
the Meridian of the Inſtrament ſhall be in 
the Meridian of the world, and every point or 
degree in the Horizon of the 1n/trument, it ſhall 
pount out his like, or oppoſite degree inthe Ho- 

11201 of the world, 
Or otherwiſe it may be done thus,rake the Suns 
Altitadegthen immediatly by ſome Watch,clock, 
or Sun-dyall;learnethe howre of the day,and move 


—  — _©__—— 


the Index roand fro, untill the Sans Altitude in | 


the Index, meete with the former houre, ſo 
the parallel that meereth therewith, ſhall ſhew the 
day of the Afonthin the Kalender required, then 
having che day of the Mentb,you have the Ouare 
ter of the yearestor from the tenth of Marchunto 
the eleventh of /ane, is the Spring quarter,from 
the eleventh of /#ne,to the thirteenth of Septem- 


ber,is the Summer quarter, trom the thirtecnth of ( 


September,to the tenth of December is the Autnum» 
aal 
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67 
wal quarter, and from the tenth 'sf December; 
unto the tenth of CAMarch, is the Winter 


Luarter . 


Elenenthly, to finde the houre of Pro, 
» the day,the «A gimuth and Altt- 37- 
tude of the Sun,with the Meridi- 
onall line without obſernation, or 
feght of the ſun,by knowing the 
proportion betweene the 


length of a ſhadow upon 


To- A Herizontal Plaine, 


uns 
ck, 
De 


: 
; 


ein | 


fo 
the 


| 


and that which caſt 
the ſhadow. 


Firſt, let the thing that caſteth the Zadow, or Conſt» 
ſomethingequall in length unto ir, be divided &0.5 9. 
into ten equall parts, and each of thoſe parts ſub- , 
dived intoten other equall parts,(which thing (o 
divided Chal repreſenta common ſcale,)then mea» 

{ethe ſhadow with the /ca/e, and marke how 
often the adow is longer then the ſcale, and the 
Decimall part it there be any, {o hav- you the 
propertion betweene the ſhadow, and thar _ 
K 2 : C1 


_— 


68 | 
did caſt the Gadow,and then is 1t reſolyed accors anc 
to the conuerle of the fifteenth P ro., ' 


Admit ſome one: upon the 12, of Felruary, of upo 
on thz ninthof Ofober , houlding 4/7affe prepen" firs 
dicularas AP, or ſuppoſing 1t to be part of the | the: 
Coyne of a Houſe, or edge of a Wiudow or ſuch | edg 
Ike ſhould caſt a ſhadow, as B,C, which being | 39. 
noted,or drawne and having divided the ſtaffe,or | ſhal 
thing as before,and ſhould then mcaſure the ſha» } ſhad 
dew,as B,C, by the ſaid faffe or ſcale, and finde | tion 
It to be contained therein three times,and 6,patts | the 
or 6,drcimals,the porportion of the Gnomoy, or | 
ſcale, A F, xothe ſhadow B C, would beas 1 toz . | T1 


and -<. 
Confiraftio. Move thercfore the Index to and fro, untill | 0} 
50% the edge of it meere with 3.and £, in the line of | 


ſhadower; fo have you the degree of the Suns 4lti- 

trede ar that inftant in the 1»dex, viz.15-gr-and 

5 then ſecke out the parallel for the 12. of Fe- 

bruary, or the ninth of Oober ( the day given) \ 

which is neere theteath degree from the e/£q#4- K 

ror Souh,movethe Iedex,until the former 1 5 Er byth 
an 


ing | 
2,01 | 
| the Findow or Building. 
93+ | Twelfthly,to fade the Declinati- Pro. 


ww 
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and 5 in the Index, meetcth with the ſaid parallel 
for the day ſo have you the hoare belonging to 
that timne,which will be ncere 42 m, paſt $.inthe 
Morning,or 18.m,paſt 3 in the after noone, and 
the edge of the Ind.x in the Limbe of the Inſtrus 


ment (ſheweth the ſuns Azimmh alſo at that in- 
+ ſtant,viz, neere 39.8r-12.m, from the Faſt to- 


ward the South, 


N ow for the Meridzonal line, this may be done Conftru- 
a anytime afterif the Azimmth be not forgotten; fis-5:- 


for if the Center of the /»ſfr»ment be layed downe 
upon any part of the /adow B C, and ſo the 1n- 
ſirament to be mooved upon his Center untill 
the ſaid ſhadow B C, formerly drawne, cut the 
edge of the Limbe, in the aforeſaid Azimmth of 
39-2r.30.m,then the Meridian of the /nſtrumere 
ſhall be inthe Meridian of the world, and if that 

ſhadow were from « Window,or Building, the poſi- 

tion of the [»ſ{rawexr,(hall denote the poſition of 


on of a Wall, by ſeeing the ſun 3* 


beginnmg toſhine thereon, 


or going from it, 


By the 27.Pro, takethe height of the Sw#,ahd Conftra- 
by the 2 8.Pro, finde the Swms Azimmh for the fion.5 2. 


K 3 Altituaz, 


"Altitudefo the Azimuth thus found ſhall be the 
declination of the Plaine required; for the decli- 
nation of any perpendicular Plaine, is accounted 
from the points of Eaſt, Weſt, North or South, in 
the Herizom,as the Suns eAzimuth is; therefore 
whatlocver Plaine is in the plaine of any virticall 
(Gircle,chat Plaine isas farfromany of the Cardinal 
points of the Horizon,as the /#7 1s at that time,& 
ſo the S#»,being inthat virticall Circle, ſhall ne- 
ceſlarily glance upon the Plaing: and therefore 
looke what the Suns eAzimmh is at that inſtant, 
ſuch ſhall be the Declination of the Plaine re« 
quired, | 


I 


7x 
* Thirteenthly,to finde th: Decli- Pre. 
nation of a Plaine,upon any = * 
appearance of the 
f SUNNC, 


Bythe 28.Pre. finde the Suns eAzimnth, and ( onſirn- 
ſet the North and Sowthege of the Inirumext to Chon. 3 
; the Plate, which admit Z Vp, but the P/aime to be 

repreſented by the line, CM XN, then let the 

Azszmnthofthe Sun be accounted from the point 
| ot Eaft,inthe Limbe of the Initrument,viz accor. 
| dingrtothe Arke E e,and moove the edge of the 
| Index toit, which admic to be ef Z, then eret 
the perpendictlar plate which is at the end of th2 
/ Index,wbich ſuppoſe A X, pow houlding the 1=- 
firument, parallel,to the Horiz2n, ler S, repreſen: 
the: ſun, which jf at that inſtant the /2adow of the 
perpendicalar,or branie of the ſw» ſhill pafle by 
| thefide of the /ndex A Z,thea the plaine T7 7V, 
| isfull Soutb, ani harh no declination, ut it the 
beame of the ſa1,or [/hadow of the prependi:alar, 
fall, from the {ide of the [ndex the Plaine C1 IV, 
doth declire,and is equall tothe Angle made with 
the {aid foadow, ard the Index AZ, which 
ſuppoſe to be eA D, ſo the Declination of the 
\ Plaine MN, is equalltoe the Angle De4Z, 
| theretore moove the /»gex untill the ſhadew of the 

perpendicular ef the Index, 4 X,fall by the fide of 

the 
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— 


| 4 
— 
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the Index which will beat G, ſo the number of 
degrees contained betweene ee, and G, inthe 


Lamibe of the 2 wadrant, is the declination of the | 


& lame or Wall, MH N,, required, 


Thus for the Conſtrution of the aforeſaid 13, 
uſes which did depend upon the ſwns obſervation, 
the 48.49450.9.1 © I4-ad I 5*®,uſcsot the Indes 


4 


3 
; 


ed z but betore Iipeake of themit yillnot be in- 
colyecnienc 


or 7 able againſt Page the firſt, ſhould have follow- | 


_ 


— WL 
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| convenient that T apply the /nfframent unto there. 
ſolution of the 44.45-46-& 47-Uules of the aforc- 
aid /xdex orT abtc,whuich have retcrence to kig!; 
obſervation,vpen ſuch Starres which areor may 
be placed ou the tace of tne [577 w7:e*t, bite ene 
the two Trepickes,or under the T1 opicke of Caccer, 
according tothere Declinaticns ali 1190/1 Flettitte 
015: Which are theſe folio ing, 


Cre rr ney ee er non I — CC I A As ro ti an at. 


De me nn AA 


The name! Deer, Recs '7 he 21me.\ Lacs, Rer. 

of the Stars G, M H, Mi» Gold, !cf be frars G.M. "im "y (GA. 
A 6 #24 way 5 MR 23 ; #*el . i 

| . , | —_—_ - | ms 
Ex, Ala Pegsſs (13.9. N.\:3.54.1. 20. \Ca* HYM14 745+ A '9,16. 12.45. 
pri. "I.4CA:! 1.345.156.7007 Loons, 113-25.B-9.q£ |: Go 


Dewlurs te 15-42+N., 41g. \e3.45: Carla S\, 116.38B1 1.3< 


"w ſrngmis.Ors. Os 37+ OY | Fol3e 7c-T5 « StIca. WP, 90.10. HH, 13. c\16 ic 
Can mir, | 1 172.9 { C.29. ($1.15 Ardlarus, 21.1” 


| _ _ RR —  — —— . 


7. 26. 


Cans 0 gg. N., 7.20. 700 [9 11i4. £.0:, $,1552 2:66.44 


Much may be faid upon the uſes of theſe Favrer, 
but for brevitie I only delivere theſe foure ex- 
aniples following. 

1. EF: forany night of che. years, to find x5 
what horre, and Altitude any uf the ſaid Fares 
will be in the Merrdcan (that fo they may be 
knowr..) 

2. Tokrow xtany day, at what Emre 2ny of 
theſe Farres rifeth or ferreth,v. ith their time of 
continuanceabovethe Hoz299, ard 1 what pare 
of the Hea/preare,chey may br. {eene with their 
Axzimurh ond Aitmud: atony houte. 

L 3Thirdly, 
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2. Thirdly go finde in any nightat what part of 
the Horizm,any of the aforelaid arres ritcth, or 
{ctteth, and at what howre,and eAltitwde they will 
be due Eaft,or Weſt. 

4.. Fourthly, upon the ſight or apparance of 
any of the (aid Srarres, to finde the Azmwh 
thereof - and the bowre of the nighy, 


Pro. Firſt in any night,to finde at what 


49%. houreand Altitude, any of the 
aforeſaid flarres will be m 
the eridian. 
Conſtru- Py the ſixth Prs: findethe Swwrrigth Aſcention 


979-54. for theday given, which conuerted into time by 
allowing for every 15. degrees an honre,and for 
every Aegres 4.m, tben ſubtract this rrght Aſcene 
tien of the Sun,from the Farres right Aſcention, 
{o the remainder or difference of time, ſhall hew 


how many hexres the farres hall come later to 


the Jeriaien then the Sun : but if the ſubrrafti- 
on cannot be made, then adde 24. houres to it & 
Exam. you have the ſn/mee,ſo,it upon the ſixth of Fee 
bruary,it were required to find at what hoyre any 
of the aforeſaid Farres will be in the Aferidian, 
or duc Sexth, firit rhereforc by the (aid fixth #re, 
I find the ſons right Aſcention for the day given 
viz,z 30-gr. Which containes three ninetics or 


2700 


mm . 
_— 


75 

At of | 270+ each 90-gr. being ſix howres, and ſo the 
whole 270.gr.makes I 8.howres,and the other 60. 
pr-at I5.gr. to an houre makes 4. howres more 
all which put together makes 2 2.hewres: {o the 
right Aſcentson of the Sun the fixth of February, 


h, or 
/ will 


ce of |? 
wath | 8necrc 330-gr-as before, or 22, boures 
\ H.M-1 e He. * 
Ex Als Peg aſs, 23.54+ I: $4. P. 
hat Pri, ]. 46, 3"4.6.P. 
Which 22. | Oculss.Y, 6.15, 6, 15»P. 
4 houres ta* | Orion fawgw.l, F. 13+ | 7. 13-P-: | the time of 
; ken from | Cang Meier Ge 30s ! there re- 1 $+ 30+ P- | the harris 
' 9.20 P. | being inth; 


the right aſ-, Cans Minor, 7 20. daines, 4 


cention of |; Cor Hidras, »©9. 10. 11.10.P. 7 Mergaian, 
the afore- | Cor Leonm., 9, 48. 11.48.P. 
aid Stars, | Cauds.l, I1:4o- I. 494A 
viz, from, Sprea verginis, 13.05, 2.05, A. 
Artur I 4.00. | 4+ 00, my 
OM | L AquHles 19432, (9. 31s bj 
b R . 
Fx For ſeeing that 22, heurer the Swnnes right 
on. | Aſcention,is greater then the right «A(cention of 
on | any of the Fapres afore ſpecified, ſubftrat this 


? | 22,howres from 24. howres,reſt 3. boxres, which 
| addedto the r3ght Aſcention of cach Starre before 
a; | ddivered,you'have the howre of the Stars coming 
tothe CMeridian : hence you may gather which 
of thoſe Farres, are out of obſervation for that 
R time,viz. elk Pegaſs, Pri.V, and Aquila,which 
} | cometothe Meridien in the day time: but if the 


= day given had been the 26" of I», the right Aſ- 
oy | cention of the Sunnethat day 18s necre 135-gre or 
ir | S-humres, 


*y | EY Which 
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WM.) fe H.Mc 1 
Fr idlePegaſiit3.54 2.54. A. 
which o, | Pri.Y. I. 46, C440 .A, 
houres tas | Oru'ns &. 4s 15, et + 
ren trom | Org0n Sinn le Gol, Qo13.A. . 
the right 4 Canm Mano, 6.30- , - 09.30.A, , —_— ny 
Aſccrtiond Canis pimir. 7.20. >Ieaves: | 19.20.A, >min wn 3 
g tothe 
of the a» | Cor bidrs., 9. 10. { 02.10,P, SM. 47g 
foreſaid Cor L-enr, ©. 45, 00.43.P. |* Y 
Narrs yiz, | Canda.l), 11. 40. 02.40,P, 
Spree Vercimir, 135, 04.05.P. 
Aﬀtruas, I4 900. ; ©f,'0 P., | 
A Aquila. 19.22, J Llo:z2.P 


For the ri7ht Aſcention of the San being but g; 
boures take it from the right aſcention of Cor hidea 
which 1s 9.houres10.m,reſt 10.m, which fhews- 
eth that Cor, Hydra comes tothe Meridzan rom, 
later then the S#» that day,thatis, lo.m,after 12 


and ſo the reſt, whote r/ghtaſcention is greater ; 


then the Sas. But for theſe ſtares, whole right 
Alcention is |:fſe then the ſaid 9. kowres,ſubtratt 
this 9. hore from 24.howres,reſt 15.houre(or ra- 
ther ſubtra it from 12.reſt 3, howres) this adde 
unto the right aſcention of any of the aforeſaid 
arres,as (:1ppoſe Canw Ainor makes 22. houres 
20.m,*vhich ſheweth that Cans miner, wil come 
tothe Meridian. 2 2. houres 20,m, later that day 
thenthe ſus : therefore this, 22. howres and 26. 
m, being confidered according to an hour- 
ly account ſheweth, that Cang Adinor will come 


tothe Meridean at 10.0f the clockeand 20.m:of the + 


next Gay (the right. aſcention of the Intgruall of 
| | time 


"BY 

time keing negleted ) or for brevitie adde 
the aforeſaid 3+ howres unto the right aſcention of 
theſe Srarres,whoſe right afecmrons are leſſer then 
the Suns, ſo have you the Ieridronall honre re- 
me of | quired. 

ace: | Hence way be gathercd that AlePegaſs, £15. 
+ 2nd Aquila,are onely-for obſervation that night, 
the other fl arres are out of obferyation, and will 
come tothe Meriaien, inthe daytime. 

Laſtly te findethe CMeridionall Altitude of any 
of theſe Flarres, lay the edge of the Index unto the 
bexre lins,of 12,10 the parallel of the Ftarres 4c- 
ut g. | clinetion that croſſeth the edge of the Index, (ball 
bidra | there ſhew you inthe Index,the CMeridionall At- 
hew= | titude of the Farye required. h 


20. L3 Secondyy; 
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Pro, Secondly, to know at any day at 
41. what houre any of the /larres (in- 


| * [add 
cribed on the Fnſtrument) ri _ 


ſethor ſetteth,with their time | 
of continuance above the 
Horizon, in what part 
of the hemiſpheare, they 
may be ſeene,with their 
eA:imuth,and Alti- 


tude at any houre. | 


Conſtrw By the laR direAtion finde the bewrs of the Fo 

a, being in the Meridiew, then marke what houre 

'55* theparallel of the declination of any fare inter- 
ſeteththe Horizos or Kalender,(o have you the 
houre or time of the Rarres ring or ſetting, and 
the number of howres,from that point ofthe ar: 
rifng in the Horizon, unto the Meridien being 
doubled,gives the countinuance of the Farres #- 
bove the Horizon,required. 


ty th 
ore 
the C 
theN 


Dec, 


So if uponthe 6'*. of Feby»ery, it were de- \ſhall 


Exam. mandedat what bewre Ocular &. would aſcend, & | 
how long it would continug above the Morizen, 


By 
| 
| 
| 


So 
(lack 
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Jy the laſt propoſition, get the howre of the 
YAt " An bg in the CMeridian, which is at 6. of 
"In the Clocke and 1 5. minuts at night, and marke 
Q""2* ItheNumber of hewres betweene the Meridia, 
$7 |ndthat point where the parallel of Ocu/m v5, 
 (meeteth with the Kalender, which is 7. boures 24, 

1 [minuts, this doubled makes 14. howres 48.m, 
ind ſo long will Ocalus &, be above the Horizop. 

But iffrom the ſaid 7, houres and 24. m, the 
aid 6,huures 15.m, be taken,there will reſt x, 
loure 9.m, and {ſomuch before 12. ofthe clocke 
tnoone, doth Ocnlns t; rife, that is 51.m, after 
10,of the Clocke,and fo conſequently it the ſaid 
7. howesand 24.m, beadded unto the houre of 
the Farres beg tothe CMersaran, viz. 6of the 
Clocke and 15. m, as before,the {aid Farre yill 
 ſetat 39.m, paſt 1,inthe Adorning. 
/ Laſtly, if at any howre betweene the riſing of the 
Rare, ard the ſetting chereof, it be required at 
ors | what Poſira0n and Altitude the tarre is in. It is 
1oure | thus done. 
nter« | Accomnt to the given howre, from the howre of | 
a the | the fare 75ſug ſetting, or being inthe Meridian, cop wy 
,and | (inthe parallel of the ſtarres declination) andlay ro 
Fart | the Index thereto, ſo the edge of itin the Limbs 
ing | of the [»/trament, ſhall ſhew the ftarres Azimuth 
'e8 #* | or Poſetzon, and where the parallel of the (tarres 
' | Doclination crolſeth the edge of the Index, that 
 de- \ſhall be the ſtarres Alrirude,at that bowre. : 
d,& | Soif on the ſaid 6th, of February, at 11. of the £49» 
_ (locks ar night, it were required in what Poſiti« 


9/3 
| 
| 
| 


I 
, 


(onftras Forthefirjt, Afarke where the parallel of tl 


$5 


on, or Azimuth Oculus -, was in,and alſo how 
high above the Horizm: I make,or luppole the 
honre of 12.to be the aforclaid 6, of the Clocke 
and 154m, (for at that howre as betorc Oculus S 
was in the ridian) and from thence inthe ſtars 
parallel of Declinarion, I account untill 1 come 
unto 11.ofthe Clocke, viz.that 1s 4. howres, and} 
45-in, from 1 2.and lay the [nacx thereto, lo che 
edge of the Index in the Limbegpointeth out 4.gr; 
24-m, and ſo farre Oculus&, 1s diſtant from the 
Weſt at I1.of the Chckeat night,and the parallel 
of the Zarres Declination meeteth with the Index 
in 24-gr,ncere, which is the ſtarres Aztitade,at 
that howre req; tred, 


T birdly to find in any night of the 
yeare,in what part of the Horizon, 
any of the flarres onthe irſtru- 
ment riſeth or ſetteth, and 
at what houre,and Alu- 
tude a ſtarrewill be 


dueEaſt,orIVeſt. 


CLLSY ſtarres decimation crofieth the Horsz-x, ot K alend 


der, Lay the edge of the iadex herewo, fo the 
numb 


© how 
fe the 
Clocke 
Culns 5 
he far: 
| come 
1, 2nd 
lo the 
t 4-gr; 
om the 
Yarallel 
Index 
ade, at 


— a 


{the | 
1301, 
Fs | 


or 

number of degrees betweene the edge of the In. 
dex,and the point of Eaſf{ or Veſt, upon the /imbe 
ofthe n/trament, (heweth the diſtznce of tl;e 
ftarres11/ing trom the Ex or Weſt. 

$0 if it were required. in what part cf the 77. 
189 Oculus & ritieth, marke «hn the parallel 
of the ſtars Declinatioz: croſicth the Foriz;n, and 
hy the edge of the [udexthercto,to it cutteththe 
Limbe of the [iſlirument from. the Eaſt neere 26, 
gr.and fo faxrre Ocalus > ritcth from the &aF 
towards the I orth. 

For the ſecond te finde the t:me of a Harres coming 
Eaftjorweſt. 

By the 40", Pro.confider at wh: at houre the far Con/irue 
isin the x Re then lay thc edge of the [ngex ©#%:5 5+ 
tothc point of Eaſt and Jt anc aCcCOnNt it the 
parallel of the ſtars Declinarz9n the numler of 
kenres betweere the edge of th- /rary, and the 
hoxre of 12. which being tal cn {i om the hoarecf 
the ars being inthe eAſeridian, givesthe bowre 
of the ars coming Enft,but added wito the how e 
of the fars Deng In th. Meridian, (ewes ihe 
ture Of thi fars br ing ef, 

So it it ware Eemannded at V. Fat bare, up On Excm 
the 62, of Feb wary,Cor N JC 11d be dus Ec Or 
Weſt, and what Ll unde t The ftaiie ſhould tin 

have. Firlt, lay the eve wy > Index, totle 
point of £aft and 1eft & wherulc over the paralll 
of the tarres acclinetr.in Crd Th the > edp e of thz 
congin that ſhall be the frarres Yr:rees we Feerc 

78 45.m, then accov' t the number of bores 
M in 


Exam, 


$2 


ja che parallel ofthe ſtarres Declina tron betweene 
the edge of the [ndex,and the houre of 12.which 
15 necre 5-honres and 12.m,which taken fromthe 
ire of the ſtarres being inthe Aderidien,) which 
by the 4%" Yro.was at 11.0f the clocks & 48,m,2t 
night )relts 6 hom es,and 46, m: but if the ſaid 5. 
hw es and 12.m,be added unto the {aid 11 .houres 
and 43s mM, \tinakes I 7.horres, from which 12, 
being taken) leaves 5 , howree, $5 upon the 69, of 
Februa y, Cor 5 thall be due Faſt, at 26.m,paſt 
6,at night,an4 duc et, at 5, of the Clocke in 
the Morning,and the Stare Alritedey being either 
Eaſt or. west, 15S NcC1C I 7-87+45-1,45 WA3 IC 
Guile. 


rance of any of the aforeſaid {ars, 
tofinde the Aztmuth there- 
of, and th? houre of 
the moht, 


Bythe goth. Pro, for theday given findc the 
Conſt: # howe of the Ftarres coming to the CHeriatan, 
#10. 59. then by the 27. Pro. takethc arres height, and 
account that height inthe /=4ex, then move the 
index untill the degree of the ferres Alrutnile, in 
the Index, mcete with the parallel of the i7:r-es 
'Declmntion, ſe the edge of the ladex jt the ! 1mbe 


fhic \* * th 


Forrthly,upon the fight or appea- 


ſheer 
that mt 
the [1% 
wants 
G41, 
ofthe 
houre 
$01 
Aqui 
the / 
208, 
the | 
mee 
{ot! 


out 


Weene 
Which 
Om the 
which 
$.m,zt 
aid 5, 


houres . 


12, 
®, of 
paſt 
CC in 
ither 
3 IC 


, wh 
fy, 3 


AD 
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ſeweth the ſtarres eAz;mmnth, and the Xeriaien 
that meeteth with the degree of the Atritude, in 
the Index ſhall ſhew you the howre chat the ſtarre 
wants to be in the CMeriatan,or 1s palt the AMers- 
G&,which added,or ſubtiatcd trom the berrre 
ofthe farres being in the Merraran, gives the 
bowre of the night required. 


Soif the day were the 26th, of Iuly, and if Fram. 


Aquila, ſhould be obicrved to be on the Weſt of 

the Meridsan,29-gr.20.m,high above the Heori- 

208, this I ſeeke out upon the Index, and move 

the Index toand frountill the ſaid, 29.8r.20.m, 

meete with the parallel of Declinatio,of Aquila, 

ſothe edge ofthe [ndex,in the Limbe doth poiut 

out the ftarres > Azimuth trom the South, viz.6t. 
fr.12.m,andthe eridzanthat meeterh with the 
aforeſaid degree of Attitud:, is the time of 
the farres diſtance from the CMeridian, vize 
neere 3. houres and 28.m, this added unto the 

houre of Aquilas being in the Meridian, which 
by the 4o#Þ. Pro. was at Io. of the Clocke & 32, 
m,at night,makes I 4. houres,or 2 ot the Clocke, 
in the ſorning, lo it Aquila were obſerved the 
26"*,of [»ly, to be 29-gr.20.m, highto the Weſt 
ofthe Meri1ian, then the Peſitionor Azimuth of 
that ſtarre from the Meridian,was 63-gro12-m, 
and the boure at that inſtant, was at 2+ of the 
Clocke inthe Morning. 


M 2 Thus 
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Th# touching the reſolution ofthe aforeſaid | 
44 45-46.104 47:". Pro. of rhe aforeſaid Index 
or Table, which did belong 10 Aſtronomicall ob. 
C-rmations, the 14k uſes now tollow, viz.4$.49, 
$0.9-1314.and 15, utcs of the /ndex or Table, 


which are oncly proper to Geometrical Pratlices, | 


VIZo 


rt, How to meaſure the © uantitie of 


an Angleyor to takg the cit ance of two 
Starres, 


2. How to meaſnve diſt ances and breathe. 

2. How totihe the Circuit of 4 fi:ure, 
the ſuruegh of a Place, 

4s T he 1:cl1r ation of a Plaine,ov to Plate 
a DT lame Hortzont dll, 


23M 

5- Whether an Altitude be inthe Point 0 
hibration, «x above, or below the l:wl 
of the eye,and how much. 


| 


[ 
[ 


6. How much the hi; ht of 4'1 Altitude it | 


above the eye, which i acceſſable, or. in 


acceſſable. 


7. How to meaſure any Part of as 
/ wP - , , 
Uicizdr which is 208 approeciable. 


Hin 


| 
i 


| 


Hin 


$) 


Firſt, bow to obſerue or finde the P,q, 
meaſure of an oA nole,cr take 44: 
the diſtax.ce of two flarres 


by the Inſlrument, 


Let the Tfrument be placed upon ſome ReFf, [onſtra- 
which may be to accommodated that the /»ſtru- fonbo 
ment, may be cevated, depreſſed, or be placed : 
Horiz,ont ll, as occalion requires, then eretthe 
fights of the /ndr-x,& place the edge of the Index 
upon the houre line of 12. the /ndex fo placed 
looke through the ſigbrs thereof znd moving 
the /nfirument upon his Reft toand fro, unti!l you 
ſce the marke or Starye, that makes the Angle or 


| diſtance required. Then ſcrew falt. the 3»j{r«- 


ment tothe ſocket, and move about the Index, 


' untill through the fghrsrhereof you ſee the other 


marke er far,ſo the number of degrees betweene 
the edge of the /ndex and the howre of 12. in the 


' Limbkeof the Inſtrument ſhall be the meaſure of 


y Angle,or diſlance of the ewo Stars ſought for. 
Let Eand D be two markes or Starres, and let Exan:; 
the Angle E A D, ordiſtance E D, be required. 
The Inftrument, A B A, being placed upon his 
Reft G HI K,obſerue oneof the markes er ſtarres 
28D, through the ſghre(admit A B, Yfothe vitnzll 
line ſhall be A BD, then having mace faſt the 
M 3 Inſtrume:3 


| 
* 
; 
| 
| 
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Ts/irument, move the Index A P, until through 
the /ights of it you ſee the other marke or ſtarre, 
E,whichſuppoſe to be in the viſuallline, 4 C E, 
ſo the Arke of the Limbe of the Inſtrument B C . 
ſhallbethe diſtance/betweene the two Stars, ED, 
Corolla. or the meaſure of-the Angle & A D, required. 


Quantitic of Azgles, in the Copious and vaſt 
Body of MatheraticallPratices, therefore from 
the multitude of Examples that might be raiſcd 
upon them, or extracted from them,l will onely 
inſtance for brevitic,upon theſe two plaine,and 
ordinary ones following. 


rie, Now Infinit are the utes of knowing the 4 


—— 4. 
> 
_— 
þ 


0) 
m3 
Cc 


= 
[<1 
; 


| $7 


ccs.and Þreadths. 


—_ 


Let GF LH, repreſent part of the Perime!c 
| of a Fort,and let it be requircd, thac flauding at 

ſome convenient place withor: it Aincher hot, as 
2mit at T, the diſtance beriyeene the points of 
the Br! iwarke viz.F&L.,as allo the mcaiure of the 
face ot either of the Zntowbrvis, FE,or ML, 
with the length of the Corraine D IV, and all the 
diſtances fromT, via, 7F,YE, 7 M4, and? L, 
were required. 

Or [*ppoſe O P SER, were 4 P! 'aCces, wholc. fee 
verall. iſtaiices the one from che other as ficm 
. Oto P,then from Pto, LL .and from 2 AMOR Ka 
{ lothet1. vera! diſt1nces from T viz.r "0, TP,Y 5 Wo 
and 7 R, were d«manded. The Conſtrutio and 


we will nance upon the Jaticr. 
lace the Inſtroment upon his Reſt,at T,and the 
| dye of the /nd-x,upon the howe of 1 2.then 1o0- 
| king chrough the /ohrs of the Index, upon ſome 
marke taken at plcature inthe held, bich, admit 
tobe F, then obſerve the firſt marke R, fo have 
| youthe Angle S T7 R,which ſuppoſe þ 2.80, 20-M, 
| then looke rc 9. ft » have you the Angie ST'Q 
$ which let b. 63 2r.+5. mn. then looke to | of > 


have you the A :gie Y-1d1aittobe 74.97.15 ing 
and laſtly looks to O, ke ve you the A-Fle 
STO, 


Secondly, how to meaſure diftan- Ire. 


+3 * 


Exam, 


relolut:071 pon either of thele 18 ake, therefore Con/Iru 
tio. "ug 


2$ 


SY 0, 123.gr.15.m:for theſ: Angles aretakey 
With great facillitic, when once the /n/frawey 
Is rectified as 10 the firſt direion ts ſpecified, for ? 
vou ncede not but move the [nudes Crrcnlar trom 
obiet to ob. R, ſo rhe Arkes of the Limbe of 
the [nſtramest a> betore, from the Hoanre of 12, 
unto th: edge of the [nd-x, ſhall ſhew the 
meaſure of the ſcucrall Anglcs obſerved. 

Thos at 7, placeupa Marke,and tn the viſuall 
line, TS, and meaſure a certaine diſtance at 
pleaſure,as admit to S,and ſuppole it were found 
to be 950. foote ( or 306.yardes ) then placing 
the Inſtrument at S, npon his Reſt, and laying 
the edge of the /ngzx to the howre of 12, [ 
moye the /[n/{ftrament about, unti:l through the 
fevrs of the index I may fee the marke (which 
was fect up at my laſt ation, then make faſt the 
Inftram:3:t,and oblcrve O, fo have y on the Angle 
T7$O, which ſuappole tro be 26.gr.50.m, then 
looketo P, fo have you the Angle T SP, which 
let be 55.gr.50.m,then looke to 2 fo have you 
the Angle 7 $ ©, which admit to be 60.8r. 15, 
in, laſtly obſerve R,to have you the Angle 7 SK, 
87.gr. In like maner may you obſerve the Angles 
at the Fort from the (tations 7, and S, formetly 
{pccitied all which objervatiozs may be placed 
downein Tables, as hereunder avpeares, which 
may be call:dthe Tables of o5{crve.l Angles: 


Angle 
, then 
which 


7e you 
T. 15s 
T7$SRK, 
\ngles 
metly 
placed 
vhich 


Hqving theſe obſervations and meaſures, they 


{may be *ProtraZed thus : upon a faire theete or 


kafc of Paper, drawan obſcureline as A B, and 


{place the edge of the Prerralter thereto, then 


keeping the edge of the ProtyaHler faſt upon the 
line A B, open the other edge to an Angle equall 
toB A ©,viz.z2.gr.10. m,then place the pine in 


; the Center,& make a warke at A,and account in 


theedge of the ProtyaFer the meaſurcy of thelines 
AQ, AE,AB,cut of the Table of meaſures, and 
make markes witha pin,or ſuch hke t rhe terms 
therof. viz,at 92F,& B,then oper the Protratter, 
ata right Angle,& place ths Center upon E & ore 
theedges of ituponthe line AE,fo the meaſore of 
of the line,& F,may be zccountedintheecge of 
the Protrafer:then draw apparently AF, & FF; 


Conſl: # 
10.6 4« 


4 


Pro - 


47- 
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ſo have you Protrafteda part of the figwre,thenlay 
the Center of the Prorrattey upon 4, and one of 
the edges uponthelineZ A,and opea the other 
edge unto 80-gr. 10m, according to ttic Angle 


. A5C, thenin that edge out of the tormer Table 


account from the Center B, 6.00 and make a 
point at the termetherof, which admitat G,then 
ACcount 9.20.and at the end of 1t make another 
point, which admit /, laſtly, in the edge of the 
Protraitey account 16.40. and at the end of it 
make a poin:,which tuppole C, and accordingto 
the form:r diretions Protratt alſo out of the 
Table of mcalures, the meaſure for G6 H, and / K, 
then laſtly draw apparntiy, B H, H K,aad K (: 
In like maner may you Frerraf7 the reſt of the 
Angles,aud meatures out ofthe aferelaid Tableof 
Heanſmrer 11d Angles, and fo the whole Fieing 
A BC D.ſhalberai{cd,or the ta1d ficld Plorred,or 
the Peremercrof the figure giver,as was required, 

But it had beene fally f11:;;cient ( by helpe of 
this Prcrr afor ) fo have plotted the aforclaid 
Plaine, by knowing the former AMeajnres, and 
ew2 Angicsof obleruation only, 


Fourthly, how to finde the Fucl:- 


nation of a'Plaine, or to Elevate 


a Plaine untoan Angle aſfon:d, 


2 


and to Placea Plaine Hurivon- 


{ on ſtr. t all. 


thio.6s5e 


For the frit,Setthe Eaft and VF? elge of the 


—— 
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laftrament unto the Plaine, then if the edge of 
the Index in the Limbe of the [nitrurent, cur 
the point ef Eaſt or We#t, the Plune 15 vertical, 
and doth not Incline, but if the Index tall trom the 
points, looke how many cegrees it is from the 
points of Eaft or Weit in the Limbe of the Inftru- 


| ment fo much is that Inclination of the Plaine. 


For the Second yo Elevate a Plaine, toan Angle 
aſſigned, 

Tha is onely the ſame with the former,but 
may be applycd to ſeveral! uſes, as to tric the 
mount,or to mount a Pecce.of Ordinance at any 
Randon : or to place Burning glaſſes ( or others ) 
at ſeverall Angles, to receive cach others Refle.x= 
on, and that the point of con curſe,or inflammarion 
in ſuch O/afſes may bein the Radius or beame of 
the Swnxe,or that the point of inflamarion, the re 
preſentative mage, or the extenſive El/umin- 
ation may be protected to a point aſſigned. 

Foy the Third, to reftific a Plaine Horizontal. 


ment, unto the under face of the Plam?, andthen 
marke if the edge of the Index,cut the points of 
Eaſt or Weft in the Limbe of the Infirumerr, for 
then the Flaine is Herizontall, but if it ſwaruc 
from that point,then it is not Horiz9»2al,but the 
Plaine is to be raiſed, or depreſſed,uicill by ſeverall 
tryalls in ſundry parts of che P/asne, you ſce the 
cdge of the Index fail upon the points of Eaſt or 
Weft for then ſhallit be truly Horszoxtall:Other- 
wiſe you may reQifie the P/aime Hor sz0ntall, by 
operating upoiithe upper face of it, if you i&t a 
Q. 2 Cube 


Conſirue 
Placethe N prth and South edge of the Initra. (50.66. 


Pro 
48. 


IO9 


Cube upo the pla'ne, a1dthen placing the Faft 
and vet cdze of the Inftrumemt unto the fide of 
the Cube, for thenthe obſcruation will be as the 
former,and therefore,accommodated & conclu- 
ded accordingly. 


. Fiftly, to finde whether an Alti-. \; 


tude bein the Point of libration, 
or above,or below the levell of 
the eye,andhow much, 


Declergs tC BandX, bethree ſeverallobicts, and 


fz01. 


let their ſevcra'l ſituations be required, 


Conſtru- Firſt,l.t the Iniiromert barig upon a reft per» 
ftio.67, Perdicular, and Jet it be held ſtcdfalt that the 


ſuarx may be vertical, andplay eaſily by the (ide 
of the /»ſtryment,then looking through the ſighrs 
of ic,liit the [n5#r#ment up and downe, untill you 
ſce your marke,whicn ſuppole fiſt C, and admit 
the /ndex ſhould cuts. in the line of hadowes, 
which ſhe eth that C\is higher then the eye b 
the 5. parr of the diſtance of the baſſis of the 
obic,from the eye, ſuppoſed art A. 

Second!y, if through the Sghtsof the Initrument 
you ſcethe ſecond obiect,B and the /ndex talling 
upon no part inthe line of Gadowes,then it ſhew- 
eth tharthe poiat Bis levell withthe eye, for if 
In any obſcrvation the I»dex fall betweene the 
beginning of theline of ſhadow:s,(which is neere 
the begining of December ) aud the Geht next 


the 


101. 


eeye, itargueth that the obie&X is higher then 
be eye, but it the index fall beyond the beginning 
ofthe line of ſhadowes, then the obic is lower 
then the eve. 

Thiralr,it you obſerve the obieR X, ( the 
ere beingar A, )chen if in obſerving the CMarke 
*X,chrough the /ights of the I» #trument, the Index 

ſhall fall beyond the beginving of the line of 

hadowes, that is from the Kalender number 
the degrees, in the L:wwbe from the edge of the 
Index unto that point,and account the ſame back- 
ward from the point in the Lembe that is oppolit 
tothebeginning of the line of Gadowes, and lay 
the edge of the /ndex unto it, thin ſuppoſe the 
Index, inthe line of fadowes 1nterſet 8, which 
ſheweth that the poanc X 13 lower then the levell 
of the eye,vy the eight part of the diſtance from 
| you tothe marke. Now ii the diſtance ſhould be 

100.foote,then the point X, ſhall be below the 
Horizontal line, or line ct levell A B, 12. foote 
and Z which isthej; part of 1 00.the diſtance be- 
fore {pectiied. 


Sixtly, how to finde the height of "0. 
an Altitude above the levell o rank 
of the eye,either eAcceſsible, 


or macceſſub le. 


Let, C bean Alrnudeand theeye at, A di- Declar 8 
ſtant from the &4/:: of B, lov. toote. ;t0. 
O 3 ul 


Conſtru- 
£10.68. 


(> 
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If through the figbrs of the Inſirmment the | Fir 

ſummer of the Altitwde B C,viz.C, be {ecne,and |foote 

the /ndex falling upon 5, in the line of (hadower, | H,th 

Conftr #9 it argueth the Alttude B C, to be the 5 whic 
e190.65. part of the diſtance, viz.of A.B.whichis 20.foot. | dup 
Or let the Altitude of G,be ſought out, whoſe Baſs | neers 
cannotbe ſcene Admit, the farſt ation be made + ob(#: 
at A and ſeing the ſummet of the Altirude G, the | went 
Index ſhould cut 3 inthe line of fadowes,itArgu- | line 
eth that the diſtance to the Baſis of the Ltitnde, | the 
is triple tothe Alrztude,then if I ſhould go neerer | Aer 
tothe Alticede,viz. at D, and ſhouid obſcruc the | tude. 
ſammet or top of the 4lttwae G, and that the | H þ 
T»dex (hould fall upon 1. in the line of ſhadower, | the 
then it ſhewech that the diſtance from D, to | Q 
the Baſw of the Altitude is equall to the Al- | gf ; 
ritude, Now ſuppoſe thar betweene D and | wi: 
A were $0. foote it ſhould ſceme that the « Ou 
Altitude obſerued ſhould be 40. foote,for if at | 80. 
D, the diſtance tothe Altitude be cquall to the | foo 
Altzde & rhe diftance from A,to the Altitude, (w 
be Triple co the +dtitude,then the diſtance from 
D tothe Alrntude is the 5 of the diſtance AR,& fo | ma 
AD,ſh:il be double ro D R,therefore halfe the di- | 4; 
ſtance AD, viz.40.toot is the eA/tirmas required. | 4 p; 


Seventbly, to meaſure any pat | 7; 


Por. 


50. * | + 
of an «Altitude which is | 
| not approachable. ? 
m_— Let G H,xpart of an Altyude be required to 
'* bemeaſured. Fuſ 


6 


t the: 
ne,and 
dower, 
exe, 
d. foot, 
le B aſs 
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Firſt, ſearch out the heigh, as before 40. 
foote;then admit ſtanding at A and looking to 
H,through the fights, the [dex ſhould cut 4, 
which ſhewes the diſtance from A, to be 2ua- 
druplc ro the Aititnde of H R, andit comming 
neerci the A/18::84e Bo.toote,viz.atD, I ſhould 


made > oble ry. Hagaine,chrovob the fights of the Inftru- 


G, the 
Argu+ 
titnde, 
Neerer 
ue the 
it the 
dower, 
D, to 
» Ale 

) and 
It the { 
If at 
» the 
itwde, 
from 
& lo 
ie di- 
ured. 


art 


ment and Five the Inlex to wr 1, ands, in the 
line of the Þu2owes, then the diſtance irom D, to 
theeAtti;ud; Þ K,vittD 8, ſhould containe the 
Altitude H R,once p10 ethird part of the Altie 
twleytiowy ſeeing chat D Ris 1/ anc, therefore 
H Rh}! be 1.,but the obiervation a: 4 ſhewed 
the diBl2r:ce fron A, tothe eLintrde H Ryo be 
Qeuadrwple,ud 'cing that D Ris 1, and 1 part 
0! z.:he.ctore A Z muſt be 2, and 2 parts of 3, 
wich mabcs 4 *.,th: whole diltance to be 4, or 
wadrupieto i} Rat AB, 2, ant og be 
$o.foore thn D R,being 1yand T,parc ſhall be 40 
foote,and it D R, 1, and;,be 40.toote,then FI R, 
(which w2s1 ſhou!d be but 30.tcoic,& ſocoen- 
{cyuently H F,)raken from GR, there ſhall re- 
man:e G H, 10.tootgthe meaſure of the part of 
the A'rite:de reqiirtd. Inlike manner might we 
apply ch; in;7 warreto che meaſuring of Bredths 
and dil ace: vt ihat which is delivered may 
ſeras {or the preſcat,and as fully ſufficient for the 

Ingentouuss 
Congla/uon, 


Conftrge 
(110.70. 
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Concluſion. ; 
might have Annexed unto this Tralftat the demonſtrz. 
J=: of this. Proictionzrutuch might have latisficd thoſe 
which are more learned, but to they them 1t world be 
impertinent,{Cein, the thing lies ſo obuzous: for others, it 
ywou'ld nat be 1 eſpeeted or regarded,[ceing the making,and 
-ac&ticall ul? of the /n/Frument,prin-1p uUly & Corally they 
—_ aftergwhich I have plenutully dehvered. Now by 
way of Compariſon icis ulin the deferipion of Maftep 
Gunters Qu41rant, that if a 2u3trant were made ( as he 
there relateth Yunto a footc ſemidiameter. 1t ſhould ſhew 
the Azimut unto 4 degree, & the houre untoa minute,Jt 
is moſt probable that if this H ort;ontal Quatrant have the 
ſame ſemidiameter\,it th i] thevy the houre unio half aiminy, 
and the A;imithuno 3m. And ifinthis TrafatT have 
beenc too obſcure ( wich I have avoyded as much ag poſ- 
ble I could, 1 mtreat the Reader toexcuſe me. I conteſl: 
I m:ght more Merhodicallyhave digeſted it, and more a- 
boundantly Amplified it, howlocver the affectionate I 
perſivade my (clic will not ſpurne atthat which I have de- 
hiveredzas for the Malevolent 1 way not : my fey houres 
would not permit me to make a long premeditation of 
ſo great a facilitie, Bur if any one deſire to ſay more upon 
this Hort3 ont all Quadrant,then 1 have done: 1 have made 
way for him, and ynuailed the ſubject, to helpe his 

{12ht, 


From my houſe in Chancery - 
Lene ,lanuary, Anno. 163z, 


Deus donat it diverit, 


FN S$. 
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Now touching the reſolution of the point, 
thereis a triple way of operation, viz. cither 
Artubmeticall, lnſtrumzntall,or Geomerricall, cach of 
which bcing ſurhciently tacill, to ſuch which are 
verſed in the documents of CMatbematicall 
Praftices, but the later becauſe it is more vulgar, 
and caſieſt to be apprchended,I will inRance bere 
upon : which isthat part of Geometrie,common- 
ly called Pretratt;on, athing ſo common that al- 
moſt every one that hath any entrance in Geome- 
rrie,can performe 1t according to the ordinary 
way they are inſtrucXed in, Bat to facilitate that 
kind of praQice,1 aduiſeſuch asafteR this kinde 
of Practice to uſe the Protrafter, which I uſe, 
which 1s a plaine then ſeftor, having a ſmal hole at 
the Center, whoſctwo legges from the Center are 
inade with a ſharpe edge,but ſo that they lic flac 
upon the Paper, & cach of them tobe dividedinto 
100 or 1000 dimfions with a 2 uadramall Arke 
or more divid:d and faltned alſo at the end of 
one of the leg$5,but fo that the Luadrantall, 
Ark: 


—_—— 


» IQ Q.eC 


_ 


i on ce Io ti re rn 


— 
«Ss 


aa #a © 


| 9T- 
| Arks have alſo anedgeto lie flat upon the Payer, 
{andto lid e in at the other leg, lo thall it be ac- 


2NCEF. 
"7 1- 9 | commodatedand arade a fit, & api /»/(rment to 
64. : | finde the Luanti:se of Angles, 11 a P/2r,0r topro- 
59. 5 | tract Avngles,tor\er Vice,as fullowerh, 
' Soto learch out thediſtance of O ? 2 Rthe 74a, 

nc BY... from the other,or all the diftances from 7; 
: « One OLNCET,Or A ' as 

4 * | wasrequired:by the helpe of the former Angles 
68. ? of obfervations and Protraiter, it may be done 

thus. 

Point Upona faire lcafe of Paper, draw an obſcure Conſ'' w 
either | lineas 7 S, and place the edge of one ofthe leg gs 070.62. 
ich of | ofthe Protrafter thereto,and ſet a pinne in the 

h are | Center to hold that leg faſt, which ſuppoſe ar 

tical} | then in the edge of,P rotraQer from the Center 

Igar, | the account,900.& make a point uponthePaper, 

 bere | unto which write S, then account, 52.8r. 30.m,in 

non= {| the Zwadrantall Arke (which is the Angle RTS, 

it al. | ſpecified in the aforeſaid Table of Angles) and 

ome. | move the edgeofthe otherieg of the Pretrafter 

nary | unto it,and by that edge draw the line YT #, then 

chat | account 63-gr.15-m, in the ſaid Yuadrantall 

nde | efrke,and mevethe former legge, unto it,and 

uſe, | draw the line T7 2, In like manner may you ac- 

eat | count thereſt of the Angles our of the atoreſatd 

are | Tableof+Anglesinthe former Quadrantall Arke, 

flaa | and ſodrawtheotherlines T Pan 7 O, Lally, 

Nto | lay the Center of the Protrater upon S, and :ne 

rke | edgeofone of the leggs thereot upon the line 

of ST, then in the Quadrantal Arke account 26.97. 

IL, 59.m,whichis the _—_ TS O as is before in » 
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cified in the Table of Angles, and lay the edge of 
the other legge of the Pretraftor unto it, and 
draw the line & O. Now marke whether the line 
$O, meets with the line 7 O,which will be at O, 
ſo $0, ſhall beone of the diſtances required, and 
hail be meaſured or given in the edge of the Pro- 
trafter to be 1526, 1 foot. In like manner account 
55-2f.50.m,in the Ouadranrall « Arke, which is 
the Angle 757, and move the edge of the Pro- 
trater to it and draw theline SP,and alſo marke 
whers tLec7ge of the Protraftor meets with the 
Ine 7?P,which will beat P,ſo PS, ſhall be ano- 
ther ailtance, and alſo meaſured in the edge 
of the Protraftor as before, viz. 1122. fonte. 
In lize maner may you Protratt the other Angles, 
and 
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| and ſo alſo draw the reſt of the lines, SY, 
| and SR, then laying the Center of the Pro- 
; traffer upon 7,and one of the edges being moved 


to any line, would inſtantly ſhew you the 
meaſure of that line which is the diſtance rc- 


quired viz.7 0,82 92.7 P, 9732. T7 ©. 927.0 
+ and7 R 13 84. foote and thete meaſures with the 
| reſt are placed oppoſite to each Angle, in the 


aforeſaid ſpecified Table of Angles: now if you 
place the Center of the Protraor upon O, and 
move one of the leggs to P, ſo have you the 


| bredeh O P,inthe edge of the Protrafter, and fo 
| of ethers; Thus tor the firſt example upon the 


uſe of Angles in Bredth and Diſtances,the ſecond 
folioweth: 


| T hirdly,how to take the { ircute p,, 
| of afigure,or the furneigh of 


a2 Place. 


Let ABCD, bcaplaineto be raiſed as Fortifiers £camp. 


hav: it,ora fie/3to beploted as ſwrveyers account 


1t, or a Figure whoſe Perimeter is requiredyas Gee- 
| metrs:545 rreateot it. The FlaireTeble,may be held xo aris. 
| beſifor this ſervice,2s ſvch would have it, whoſe 
4 learning is altogether verſed therein. But any Jn- 


frument (hall bc able to doe this' Service,thar can 


| but accuratly rake or meaſure any Angle, ( not 


that 
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that we rejc that,but make uſe of this for the | 


preſcat ) and the! efore in this action, it were no | 


lofſe ofjtime to make a preambuiation about the 


field,to view the ſcverall windings and turnings | 
thereof, and what Angles with greatelt Conve- | 


niency ,and expedition are to be oblerved, and 
what might be omitted, and at the Arg/es of cons 
ſequence there to ſet up ſome marke, aud upon 
thoſe. eAugles to fabricate the whote worke : 
for hcte eſpecially is ro be noted, that the more 
Avplesthatare oblerucd in any pratiſe, by way 
of Circumſcribr:g a Field, or Campaigns, the 
greater, and more evident ſhall the error bein 
the Concluſion. 


| gy 
"the | $0 jn the Figure A B ("D, there 1s elevett p.. 
eno | eAnglerandas many ſides, now ifat every Angle, . 
the | an Obſervation ſhould be made,it would be more. 
108 | {ubiery error ( as before ) then if lefle Angles 
ave- | Were obſerved,therfore in this Diagramme fewer 
9nd | Avglecot obſervation may be fully ſuhcient ro 
cone * raife that Plaine, Take the Plot of the Fred, or 
pon | giverhe Perimeter of that F, iowre, Therefore ſup- 
Ke: | poſe the noted eAngles of Conſequence to be, 
nore 4, B, C, D, 2, the worke may be then 
wy thus. En 
-the Place the Inftrument, upon his reſt at ef, and 
ven. obſerre the Angle 2 AB,which ſuppoſe 3 2.gr.10 
m,then meaſure Q A, with a Decimall Chains (or 
77 | foch like, ) which {\uppoſe to beg.Chaines,note 
| this in a peece of paper, then rake the I»ſirnment 
up, and meaſure the line, ef B, but firft onely 
i AE,which ſuppoſe to be 11. Chaines and 60 
' Linkes,which is written down thus. 11.60 Then 
meaſure the diſtance from Eto the Angle F, 
which admitto be 2. 20,Laſtly, go one with the 
meaſure A B,which tuppoſe te be 15. 00, the 
Angle of obſcruation, and meafures thus taken 
may be noted downe one agaimft another, as in 
the Table following, then place the Inſtrument [anſtra:. 
npon his reſt at B,and obferuethe Angle; ABC, 
w hich note downealſo and meaſure the diſtance, 
B G,and G H,and then going on with G 8,coG 7, 
| and marke aud meaſure B 7,andthen meaſure alſo 
C7 K,and ſo goc on with B (', which weaſnrer are 
all placed down as appcarcs inthe Tab oO 
att 
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and meafires following : Inlike maner performe 
the reft of the worke untill you come to 2, and © 
ſoailthe Angles and meaſures will be according to 
the Table here under ſpecified, 


The T able | The Tableof 
of Angles. maſs yeh 


C3.M.. FF $.a 


32-10. } Ca4-60. 
2-20, 
tx. 00, 


6. 00. 
[.009, 
fo .10. &f 9-20. 
2.00. 
4 16. 6, 40. 


").30- Hm I. 20, 
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